APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATING |-W.AN PLWN SELECTI ON
[0001 ] The present invention relates generally to a manner by which to
perform|-WAN PLMN (Interworking-Wreless Local Area Network Public Land
Mobi | e Network) selection in which a wirel ess device selects a PLMN with
which to comunicate by way of an I-WAN. Mre particularly, the present
invention relates to apparatus, and an associ ated nethod, by which to .
performthe |-WAN PLMN selection in which EHPLMNs (Equival ent Honme Public
Land Mobile Networks) are identified and consi dered pursuant to a
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list, selection is made thereof. And, if a plurality of such PLMNs is available, then

further selection is made from amongst them, automatically or manually, pursuant to a

prioritization scheme.

Background of the Invention

[0003] Advancements in communication technologies have permitted the
development and deployment of many varied types of communication systems.
Multi-user, radio communication systems are amongst the communication systems
that have been developed and deployed making use of the communication technology
advancements. A cellular communication system is an exemplary type of radio
communication system, the use of which is pervasive in modern society. A cellular
communication system, referred fo herein as a Public Land Mobile Network (PLMN),
is generally constructed to operate in conformity with operational parameters that are
set forth in an operating specification. Regulatory bodies have promulgated
successive generations of operating standards and corresponding successive
generations of cellular communication systems have been deployed that operate in

conformity with such operating standards.



conformty wth such operating standards. 1 [0004] The network
infrastructures of nultiple generations of cellular conmunication systens
m ght well be installed to enconpass, and to be concurrently operable,
over common geographical areas. Additionally, network infrastructures of
simlar cellular comrunication systens, operated by different network
operators mght also be installed over common geographical areas. And,
additionally, network infrastructures of simlar cellular comunication
systens, operated, e.g., by different network operators m ght al so be
installed over &0 ngtvoyk aphdstrattugased myloplo Fengxatiinseif egléularocal  Ar ea
Networ k (WLAN). is alsq an exenpla t. f. radio co nication system A
wan s operatrialot Pullp IR R AR Ie B Sesk AT L PP
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Both a conventional local area network and a wireless local area network provide

generally for the communication of packet-formatted data pursuant to data-intensive

packet communication services.

[0006] Wireless devices, variously referred to herein as mobile equipment,

mobile stations, and User Equipment (UE) are sometimes capable of selecting with

which of the wireless local area network and PLMN to communicate. Additionally,

interworking between wireless local area networks and the networks of cellular

communication systems is provided so that the wireless device is capable of

communicating with a PLMN, by way of a wireless local area network. For example,

in an existing -WLAN (Interworking-Wireless Local Area Network) specification,

network selection procedures are defined. The procedures are followed to selection of

a public land mobile network with which the wireless device shall select through

which to communicate by way of an [-WLAN. It is generally preferred for the

wireless device to communicate with a HPLMN (Home PLMN) associated with the

wireless device or an equivalent to the HPLMN, referred to as an Equivalent Home

Public Land Mobile Network. However, operators of different WLANs and PLMNs



whi ch to communi cate by way of an I-W.AN. It is generally preferred for the
W rel ess device to conmunicate with a HPLMN (Home PLMN) associated with the
wi rel ess device or an equivalent to the HPLMN, referred to as an Equi val ent
Hone Public Land Mbile Network. However, operators of different W.ANs and
PLMNs 2 m ght enter into agreements, exit agreenents, conbined entities,
etc. An EPLMN is, therefore, not always an unchangi ng, static
identification. [0007] In at |east one schenme, an EHPLMN list is provided
to, and maintained at, the wreless device. However, the EHPLMWN concept,
and its usejightzanterontolgeaementst exitiegtedroents, Wollinedentitiespntc. [A00BBLMN isa manner
coul d be prttcl)e\f(i)fded bWi chto ext.endtthe %g]rs%ce t of an EHPLMN to an
-VLAN, i nprovee B3hhTAY T4t VbR Te 1Al IREUEIAI® [ 0009] It is in Iight of
thi s background [00079 A8 le@ oh€kaieatd, O EHPUNIN 1RORPGVigaE lo0RS] Mhintdigddng

| -WLANs that the significant inprovenents of the present invention have
evol ved. Bgh dfe wasless davicsn Fstwavie oy BRPRYEN pooeol, am gaipse, hag patdset at es a
functi onal : .radi o conmuni cation systemin which an
enbodi nment egtlf&%?etggra\gggnrﬂt 8Ilgerﬁgne({n'i on is operable. [0011 ] Figure 2
illTustrates a pfousssfdimagiaroudiegaentiad by evhidh thkeicpd deesmcgit of@per at i on
of an enbo%’ nt of the gresent i nyention, h&?lz] Figure 3 illustrates a
net hod flo k@h@r\]éﬂﬁ?éﬁy Aéhimpioyed gemieicalign WeBlddie RasEPKt i on of an

enbodi ment of 't 1ghga] SR b2l BikePRhAhROERSEII L R1aliB8013] The
present invention, accordi ngly, advar%tageous y provides apparatus, and an
associ at edcomtrivodtatitnys wilizotg I W LpeXd tuanthie-sijhAcaRt lpreedreetts ofithe presedti ch a
wirel ess device selects, a,PLMN with which to comuni cate by way of an

| - WLAN, [OﬁTﬁﬁltl%ﬁ%ﬁfﬁowﬁ‘ér ation of an enbodi ment of the present invention,
a

Brief Description of the Drawings

[0010] Figure 1 illustrates a functional block diagram of a radio
communication system in which an embodiment of the present invention is operable.

[0011] Figure 2 illustrates a process diagram representative of the process of
operation of an embodiment of the present invention.

[0012] Figure 3 illustrates a method flow diagram representative of the

method of operation of an embodiment of the present invention.

Detailed Description

[0013] The present invention, accordingly, advantageously provides
apparatus, and an associated method, by which to perform [-WLAN PLMN selection
in which a wireless device selects a PLMN with which to communicate by way of an
[-WLAN.

[06014] Through operation of an embodiment of the present invention, a
manner is provided by which to perform the I-WLAN PLMN selection in which
EHPLMNs are identified and considered pursuant to a selection process.

[0015] In one aspect of the present invention, an EHPLM list or file is
maintained at the wireless device. The list is, e.g. stored with memory in the Mobile

Equipment or stored on a removable memory module such as, but not limited to,



manner is provided by which to performthe |I-WAN PLMN sel ection in which
EHPLMNs are identified and considered pursuant to a sel ection process.

[ 0015] In one aspect of the present invention, an EHPLM list or file is

mai ntai ned at the wireless device. The list is, e.g. stored with nenory in
the Mobile Equi pnent or stored on a renovable nmenory nodul e such as, but
not limted to, 3 (USIM R UM Conpact flash, Mcro SD card, Menory stick
etc. When the wireless device performs scanning operations to nake

detection and then nake selection, pursuant to |I-WAN PLMWN sel ection
pr ocedur es (UIHM, B4PIMNCompeact fiash gldess Setcard.fMampryMtick wica When thal AN, i s

avai |l abl e i | P | 1.8t the P and jts soci at ed
|- WAN, i sg‘glceélléesc?:9‘2‘8%%&%‘%’%@5“%%1““ s o (e drpd af‘géh%b‘ﬁﬁ%%i cate. |f
nmore than edectimaphisiing (PL-MNLAN PIND deicsti®dpReddies, HEHBEMMN Bit.int hen
selection is made from anongst _the avail able PLMNs pursuant to a
prioritizaffEaesc AehelMMOiBm |- iahds hevadaheand srlsoma the BEBAMNAGENt i on,

an EHPLMN {lesiiinig, b i CERBLAGa AL IR N U6l Rlnd PEVIN L7 GaRcHIRY! Co. The
y e t

listing is created at a nenor enmént o e W reless device, enbodied,
e.g., at aalSmpt(tSebsoninibate. [Identé thyn Mhdala)aple RILMA WhisC listddionahsal

Integrated_Crcuit. Card),. or ot her, renovabl e storage el enent. The EHPLMN
listing isEgtP%théﬁ?‘F& SklePHion & Tgade 5O SRIONgH s Bifl8eleBLKNS BrEeRIth | i st
and an opeg atigfirisRidhliehdnsd PLMN sel ection Iist as part of a listing set.

The entries on the EHPLMN listing are, e.g., updateable or changeabl e by
operator or usel0036] brariogrer asprst ¢hibe patseianyendioncm BHP ML NMimsisan EHPLMN

is dynam c ing. of. the entries .on t ljisting is correspondi ngly
dynani cal I‘f/re%}%g%%aeg%fngamgl?t tﬁ‘ﬁ&’ lrgﬁets? fl%vécef ﬁ%ﬁmﬁﬁﬁgﬁﬂeﬁﬁéﬁm °4%¥ e provi ded
at the ini¢lembhtiT (¢ wireRes ¥ i€, SMBEERINL & 0ft- 2 $180 ISUbsbibANGRSF MARBRS! Of
the present invention, the wireless device obtains |ists of PLM\s

avai | abl e, 3i5yUlidy (opiversal) Intgepeted Girewt Whideroredimunnewblovoragoslvesnivi ty i s
provided. Veoubenvtasl ensuder| oo Rapen Lot i PESAN ORI <
respect i veand an operator-controlled PLMN selection list as part of a listing set. The entries on
the EHPLMN listing are, e.g., updateable or changeable by operator or user selection.
As the categorization of a PLMN as an EHPLMN is dynamic, updating of the entries
on the listing is correspondingly dynamically changeable. Or, the entries in the
EHPLMN listing are provided at the initiation of a service subscription.
[0017] In another aspect of the present invention, the wireless device obtains
lists of PLMNs available, by way of an I-WLAN, with which communication
connectivity is provided. When the wircless device is positioned at a location within
the coverage area of more than one WLAN, each WLAN, identified by its respective
SSID (Service Set Identifier) and with which the wireless device is able to
communicate, is interrogated for its PLMN list.
[0018] In another aspect of the present invention, the wireless device
interrogates the [-WLAN through generation and transmission of an alternative NAJ
(Network Access Identifier) that is of a value, or a syntax, that causes the sending of
the PLMN list by the I-WLAN that receives the alternate NAIL
[0019] In another aspect of the present invention, the wireless device further
buffers the PLMN list, sent by cach I-WLAN. And, the -WLAN, identified by its
SSID, is indexed together with the PLMNs on each list.
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SSID (Service Set Identifier) and with which the wireless device is able to
communi cate, is interrogated for its PLMN list. [0018] In another aspect of
the present invention, the wireless device interrogates the I-WAN through
generation and transm ssion of an alternative NAI (Network Access
Identifier) that is of a value, or a syntax, that causes the sending of

the PLMN list by the I-WAN that receives the alternate NAI. [0019] In

anot her aspect of the present invention, the wireless device further
buffers the PLMN |list, sent by each |I-WAN. And, the I-WAN, identified by
its SSID, is i HfERedn penjleariepcchpf hemreseminkention, exmperisps is madg 0020] I n

anot her as Lhe.nr (LY LQR, J I I tween the
entries conraeetthe iR B aaMted AL EHR TSR b Bk CLATR fic RS
buf fered. Goffpadi CompedentitdéitEfisa FINN, ifiahyahyt, is th@thinkd botindt dened bot h at

t he EHPL i nd in the buffer. |f a PLMN is_so-identified, then the
bUN beconEEPL YA ad inithbuiirg T4 REMA issPadentiiog, tien e BOVRLSrOmet et s

to forma ,eRpEMiNRL LAGR tHeNlirdibdslch RE o& [ - identified by its
SSI D, and ?hr ough whi ch’cgm*rllﬂni catei onég \?\néttgﬁlytadtﬁg Pgrtge@'ﬁbﬁw are possi bl e.
[0021 ] | ncamnuwhiertiasiecwitbthe dseopated &V LANy eflentified by ite SEHPLA thiosgh ng

further identifies a priority, or preference indication associ ated
with each Bﬁﬁh C(S’fnnf‘lﬁjéca%loflifvilthéhe ﬁafgegtl’@%ayq%ﬁ% etween the buffered PLMN
identities and fdue1pnf ddoBser @Bpdchsf thEPRLMNY ihishibRARE SSLHIININ IRtifg Pl i ty Of

PLMNs that are_in common, then the prioritization or preference ordering
i s det er ni Wgnii%ies agfriapity.ch ogfer prhefeRnpindication asspeiatet ariegacPPININ[0Z2] | n

anot her as ] i nti.on a target PLMN.i.s identified,
the tar go BTN &R TpRsT Bt MECh R REP Ruc Rienech PyhEepb .

Al t er nat el FHPIBN Aktisgeledltsiion plerafsr SIRTINENS Bat preodicdindghrt, fienuser With the
results of  the conpari tsfgn together, with an opportunity to nake sel ection

of the tarRferipERRAR or Pefpseceiondaingds detpanigpiing farhick Gﬁé“ee{’@‘éNélif@msay on a
user di spl@yapgd @vinput actuator

[0022] In another aspect of the present invention, when a target PLMN is
identified, the target PLMN, and its associated I-WLAN, is automatically selected.
Alternately, manual selection is performed by providing the user with the results of
the comparison together with an opportunity to make selection of the target PLMN,
A user interface is provided, such as a display on a user display and an inpuf actuator
provided on an input actuation keyboard.

[0023] Thereby, the user equipment is better able to make selection of a target
PLMN that is an HPLMN or an EHPLMN. Communication failure, communication
with a non-preferred PLMN, or other communication disability is less likely to occur.

[0024] In these and other aspects, therefore, apparatus, and an associated
method, is provided for facilitating network selection at a wireless device. A memory
device is configured to store a Public Land Mobile Network, PLMN, listing set. The
PLMN listing set selectably has an Equivalent Home Public Land Mobile Network
EHPLMN, listing. A detector is configured to detect F-WLAN, Interworking-
Wireless Local Area Network, —associated, PLMN identities delivered to the UE. A
selector is adapted to receive an indication of the PLMN listing sct and of detections
made by the detector. The selector is configured to permit selection responsive to

comparisons made therebetween.



provi ded on an i nput actuation keyboard. [0023] Thereby, the user equi pnent
is better able to nmake selection of a target PLMN that is an HPLMN or an
EHPLMN. Communi cation failure, conmunication wth a non-preferred PLMN, or
ot her communi cation disability is less likely to occur. [0024] In these and
ot her aspects, therefore, apparatus, and an associated nethod, is provided
for facilitating network selection at a wrel ess device. A nenory device
is configured to store a Public Land Mobile Network, PLMN, listing set. The
PLMN |isting set sel ectably has an Equival ent Honme Public Land Mobile

Net wor k  EHPLMN/[00354 (Refiyring figkst thetetore, to Fogn il guradib canuetisation syglend),

I nterworking- Wrelass cal ea Network, -associat PLWN i.dentitles

dol fvered SR et e Beforlst R B2k oy B TPEL 816 Dol BRI b oF ¢ ne
PLMN | i sti ngidethe ad eghipdRhec? isQ8fresdMaR bW hiehd lcpednot 2 sliehsel@etor is
configured to permt selection responsive to conparisons nmade

t her ebet weéhhersinfag@ser quafsnent (Y El.itha wirclepedeies eomprisers sadietransceiveradi o
comuni cat | ﬁ%% . : provid f or_ragdi
connunicat?gﬁ% %ﬁﬁ%ﬁgﬁﬁgﬁ?ngg‘?%%%h%fggﬁégﬁﬁf%ﬁ%bhgiﬁggﬁigﬁgﬁghént 12 is
r epr esent atiDMA2U90, IV DOeWeheaesisteh? eahalle Rer ¢gi@nemd? it shdwar @itz as a user
equi pnent éUE i rel ess _device conprises a radio transceiver of

,_th ( .
conf i gur at %3@1@%@2@}%@% SIGLECPYTAgTAER )T 4BRTHIEY of YErdders Logeliea a
UTRAN, a Q@WQQ@WL@@QMM?%@W&%AE@& nﬁé?&g‘é%%g%gw B%%;%g IS

shown to be positioned at a location within the tover area o
plurality ohplgheefates anddapendirmpupoNdhaposkisonivg AiNEE uit.eqipementiileer of W.ANSs

is nerely exenpl an .an.actual inple ation, and dependi ng, upon the
posi ti oni namgggrtqﬁé‘% hég; 1881"&305?@91‘{@,“&%"%63 tﬁ%%%flsebqumgt ’isr?o\?\ﬂag‘%j ‘Tover age
area that fikeyuses digRHnpBRE 1das tBOSichipRedle] cfepeﬁdiﬁ?hp'oﬁ heRsidbhinglognt . or
at least to be changeabl e, depending upon the positioning of the user
equi prrent . thegiser aqupmeser Heepuihp nemteqhpmsnbiashewn pebppeditiomadedthin the n t he

cover 398 2GR U NS HRT AL IG BoEOBIR . R DG

[0026] The WLANSs form interworking WLANs, I-WLANSs, having
interworking unit functionality that provide for communication connectivity with
public land mobile networks 16. Again, the number of, and connection configuration
of, the public land mobile networks is merely exemplary. The public land mobile
networks are variously identified as being a Home Public Land Mobile Network
(HPLMN), an Equivalent Home Public Land Mobile Network (EHPLMN), or a
Visited Public Land Mobile Network (VPLMN). The designations are made in terms
of the designations relative to the user equipment 12. Other user equipment have
different ones of the PLMNs variously defined.

[0027] The WLAN 14-1 is shown to be connected to the HPLMN 16-1, the
EHPLMNI1 16-2, and the EHPLMN2 16-3. The WLAN2 14-2 is shown to be
connected to the EHPLMN]1 16-2, the EHPLMN2 16-3, and the EPHLMN3 16-4.
The WLAN3 14-3 is shown to be connected to the EHPLMNS3 16-4, and the
EHPLMN4 16-6. And, the WLAN 14-N is shown to be connected to the EHPLMN4
16-6, the VPLMNI 16-5 and a VPLMN2 16-7.

[0028]} Through appropriate connection to a WLAN 14, communications are
effectuable with a PLMN. As different ones of the WLANSs are connected to different

PLMNs, appropriate selection of the WLAN is determinative of communication
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interworking unit functionality that provide for conmunication connectivity
with public |and nobile networks 16. Again, the nunber of, and connection
configuration of, the public land nobile networks is nerely exenplary. The
public |and nobile networks are variously identified as being a Hone
Public Land Mobile Network (HPLMN), an Equival ent Hone Public Land Mbile
Network (EHPLMN), or a Visited Public Land Mbile Network (VPLMN). The
designations are made in terns of the designations relative to the user
equi prent 12. Ot her user pment have different ones of the PLM\s
variously @ejasbyity W@bzﬁ]Lﬁ% A aed areyiously st éngenemllydlesibhedeeic vsert he

HPLWN 16-1 Iglngl[l\]g1 L W.AN2 14-2 is
shown to b’eqﬁlgglr?%tgd?t Cgt? thégglﬁiﬁmgk@ qt Veajrel‘gl-i%?%ﬁl&s, and t he
EPHLMN3 16- 4. '[(DIEZW\[TAH&sérlhqBIpn&nShQW’deﬁ aReeensiagiey et repRs&itfl BN3 16- 4,
and the EHPLM\4, 16-6. And, the WLAN 14-N is shown to be connected to the

EHPLM\4 16 *@nsmﬁ@alvéﬁw aTEeesvVeRRdt 32 ANTLARPraiEs.- 3 ofApEpEIodTHeNS 9 Hhe

t f bl th
PN s P o o ans "By A, R A e S R R P e,

appr opri at eq@pineciis ebledd s¢lha ti\biddhpiso demerumicast Witk a 6¥ LAdhtmtnis cahneoted6
connecti vi | LIV previously, it is genera desjrabl e
Chat the. ulti ERBLRERTedSE MRt ChherwrfieTt Showst inbeoPTa Sulosiehe FPLw
[ 0029] Theekﬁﬁhtseﬁwlaﬁﬁrﬂhblb“ﬁ badesikd aees er%[ucﬁﬁg LYt thihs eﬁl@é&aﬁl@@{z esent ed
by a transmt part 28 and a receive part 32 apparatus 34 of an

enmbodi ment Pwcesshe cnf@iuége@nhan‘di»m ntﬁqmﬁaleﬂﬂséhfamfarﬁatd,lwhlila@cpamtalty@bowaulv\or k
aptenpt to

sel ection t he user iSs a sel ec
conmmuni cat g%ﬁ‘t {ﬁﬁé ?/{Ewttshatpm& X tﬁ?fg%f{‘ alF "™ ené?%“%—ﬁ’ %Pnst?'l BPLMN.  The
appar at us iransstioml dedeibephiy b 0der bgiiphicanal el enents, inplenentable in

any desired manner i ncl udi ng al gj rithnms executable by processing
circuitry or hatl#at &heapharaiemchidenameatory Apdce dhihas 18 dsaaxen@lajy shown i n

gif gur e 1, meﬁbﬁaﬁaﬁ,%mwa BOLEL 047, SRELE VAL Ra bIRLREB AR &A1 PO LT ONsS

comprises other memory within the wireless device, such as a USIM, a R-UIM, a
compact flash, a MicroSD card, a memory stick or other removable memory. In
another implementation, the memory device comprises a non-removable memory
element. And, in another implementation, both the removable and non-removable
memory exist, and the contents of the removable memory are imaged, and then stored
in the non-removable memory. The mobile equipment, in this implementation, is able
to read and write to the memory locations of the EHPLMN listing in the removable
memory. The memory element maintains a set of listings such as an operator-created
PLMN listing 42, a user-created listing 44, and an EHPLMN listing 46. The
EHPLMN listing 46 includes entries that identify EHPLMNs, In the exemplary
implementation, the entries are dynamically updateable cither by way of over-the-air
updating procedures, local entry, or other updating mechanism so that the listing 46
coniains an up-to-date listing of entries. The network entries are identified, as
appropriate, pursuant to the specific protocols by which the individual ones of the
networks are operable. The identifier, e.g., comprises an MCC/MNC (Mobile
Country Code/Mobile Network Code) defined pursuant to 3GPP standards, an SSID
(Service Set Identifier) defined pursuant to IEEE 802.11 standards, an SID (Session



transmt and receive parts of the user equipnent. [0030] The appar atus

i ncludes a nenory device 38 that, in the exenplary inplenentation, forns a
storage card, such as a SIMcard or a UCC but alternately conprises other
menory within the wirel ess device, such as a USIM a RUM a conpact
flash, a McroSD card, a nmenory stick or other renovable nenory. In

anot her inplenentation, the nenory device conprises a non-renovabl e nenory
el enent. And, in another inplenentation, both the renovable and
non-renovabl e nenory exist, and the contents of the renovable nmenory are

i maged, anddantigier)stetinedipurisyant he3GBR2 stendardd lae NreindNepworkhnecorsolidbmstifegiui pnent
inthis irrpllern%rhtati.on IS gble tﬁ rlead and wite to th‘f rrgm)ry | ocati ons
of the EHPIWR'Fi“SFIAyIHTC PHECP SHNFHBRE OT ARG AITEPHERATSUEFE nent

mai ntains a set (0§31 ITSkiappsa®y GRS iMudep aridieior AR The deteRbMibtkitgt i Ng 42, a
user-created listing 44, and an EHPLMN |isting 46. The EHPLMN listing 46

i ncl udes efgnpls draadanst i din iesectrPPUpeNs prd P Nleapiaafym parpofeneit at i on,
the entri oRighllS Wﬂk%fqe?e%k{d}’th‘é%%ﬁ%mse rgglﬁlﬂﬁfgggﬁ Wer%?hover_t he-ai r

updati ng prd&cedures, local’ entry, or o ng frechani sm so that the
listing 46 con{@i32} latheupeinplatpirgplenshiation,afic gittarit@salsoleludes wor k entri es
are identified, as appropriate, pursuant to the specific protocols by

whi ch the PHETRAORNEIVOskAScHs Idamdfiehc NAIesngrProddhaiieacrateR@ni dent i fi er,
e.g., conpgj : NEGHMY j Qﬂ)éjﬂg : / Ld: Code)

defi ned purﬁgﬁgﬁ%@e{% 3GPP gttl(gn afrtﬂgg,byan %{%ﬂ%&é;%é&%&?&%?‘g%ﬁt&i fier)

defi ned puMsuasiNs 1#oht BEEEN8OR: NAI pteaipdtated she @urBbDiHeFHMINdist 3f thetent i fi er)

defi ned pursuant P2. standards, an. NAlL_( Access ldentifier)
when o domsRenmaTRaRE due PENS b Rieebidkainihs PLRRG: SR pnica

i denti fi er ther@@3dtite THA ANPaTRbLUSH beHANRM IR AESSatRFRARCHRIUK8. The
detector detects signals broadcast by the respective W.ANs and PLMN |ists

t hat for m pégrrogefes $aehSSK) gniiLé. N hartedaingorisdh PLNENPurvioniested tathe buf f er ed
L S 0581 B ISRV PSS R PR RS, 2L
gener at es @ highest EHPLMN is located.
[0033] The apparatus further includes a comparator and selector 58. The
comparator and selector operates to compare identities stored at the memory device
38 with identities buffered at the buffer 52 and, responsive to such comparisons,
select a PLMN and associated I-WLAN with which to communicate. And, responsive
to such selection, the transmit and receive parts of the user equipment are caused to
operate in manners conforming to the selection made by the comparator and selector.
{0034] In the exemplary implementation, the function 58 first determines
whether the memory device 38 includes an EPHMLN listing 46 and, if so, further to
determine whether the listing includes entries. If the memory device does not include
the listing 46 or the listing does not include entries, then the listings 42 or 44 are
accessed and utilized pursuant to WLAN and PLMN selection. That is to say, if the
EHPLMN listing is present, then the EHPLMN listing is used. If the listing is not
present, or exists but does not contain any entries, then an HPLMN is used.
[0035] In the event that the EHPLM listing is maintained at the memory
device and the listing includes entries, then the identities of such entries are compared
with buffered identities buffered at the buffer 52. The results of the comparison

indicate if there is correspondence of any of the identities that are compared. Ifa

8



alternative NAI. Wien transmtted by the transmtter to successive ones of
the W.ANs 14, the alternative NAl precipitates the return of the PLWN |i st
of the respective WLANs. The PLMN lists each identify the PLMNs directly
connected to the respective |I-WANs. Through generation of the alternative
NAls, the UE interrogates each SSID (I-WAN) to determ ne which PLM\Ns are
connected to the respective SSID. Interrogation continues until avail able
SSI Ds have been exhausted or a highest EHPLMN is | ocated. [0033] The
apparatus further includes a conparator and selector 58. The conparator
and sel ect evrregpending sdenotyconys iatiidertiyt ireidestitpbeffemt at the buiensy ankevi ce 38

with identities buffered, at. the ffer, 52 and, responsive to,such

conpari son dormigg an, EIEtryang‘f/kFtéﬁ%f 62??8&0%?9%@1 1571\7%{&!@%@‘?%%&’ é‘ﬂd % _
comuni cat gsso&Rtbd WEAROAGnYiGied b9 18 WSIDS ¢ &Ml 1PRon (ARl 3NN kanaRd recei ve
parts of the user equipnent are caused to operate in manners conformng to

t he sel ect idntifddeopynan geootlip aelattom iammrds dtose ewengst 0834} responding exenpl ary

i npl enent at j on,. .t ctian. 58 first,determnes ether, the nenpry device
5871 net udol Biet o b i ie i oA SR R et BT PR R S et her
the |isti ngnttiecbiitie RHRTIMNGBting furthie ideRaeyf yretemices sdaes Ndimbéred ude the

listing 46 or the listing does not include entries, then the listings 42 or
44 are actWsEBy taiicals R prderepisrasseaitted witeash afific palicssEtBeti on. That is

to say, if iSRRIt S ] r p beh i s used.
If the Ii s?‘?rﬁga‘?sgﬁ rlllot t%fr%%’é%??*@‘ﬁéﬁ?@? ? %fLI{LEI\QIS%EI% rﬁgpolggér\\? g??‘/ﬁ% entries,
t hen an HPtbehiselsctiuseid mddo @35 ding té the @dand ptdiatndeh df EHEL 88 IDsHavagoi S

nmai nt ai ned, at .t he nmenor evi the listing.includes entries, then the
| dent i t1 oGP WEBREGHY 11 %%dd‘é{}q%tcpg[d%grceane%m %Oﬁ?ﬁé_@seag iR HVES buf fer ed
at the buf fRhda nothige Kigrast bse Bkn ey TORRAIdV R hall @a{tﬁﬁﬁgo 1n‘;t?r§'(§ah%fsee I'S

correspondence of any of the identities that are conpared.
cor r espondethegr $el&stuntiy cither Sreshighdsa EHPEMIS heapsenanuidlertd mprdS§iDsroed at t he
buffer 52 and t hen sel ection bilés made

of the P it AR dn sk B e Eefat bl
conpar i sonibediogall@ed Whe firBad]RA8n, then a second-preferred selection is made, if
available.

[00361 The apparatus further includes a user interface 62, including a display
device 64 and a user input actuator 66. In one exemplary implementation, selection is
made automatically by the comparator and selector 58. That is, a determination is
made of the existence of an EHPLMN listing with entries. If so, then an EHPLMN
listing entry having a highest priority is selected therefrom. Otherwise, another listing
is accessed and an HPLMN derived from an IMSI is selected. In another
implementation, the selection is manually made, that is, by a user of the user
equipment. When the result of the comparison made by the element 58 identifies an
available I-WLAN PLMN, then the identity of the PLMN is caused to be displayed
upon the display device. And, user actuation of the user actuator 66 indicates user
affirmation of the selection. If more than one PLMN is available, then the PLMNs
are displayed on the display device 64, either together or sequentially. When
displayed together, the user makes selection from amongst the displayed identities.
Or, when the identities are displayed sequentially, the user actuates the user actuator
fo cause the successive displays or make selection, or non-selection, of the displayed

identities,



identity in common, then, the selection is nmade from anongst the
corresponding identities according to a prioritization schene. In the
exenplary inplenmentation, the entries of the EHPLMN listing further
identify preferences, such as a nunbered ordering, to indicate a
preference associated wth each of the entries. If the conparison
indicates availability of a plurality of PLMNs that al so are EHPLMNs, then
selection is made according to the ordered preference. If other SSIDs have
not been interrogated to find what PLMNs connect to those SSIDs and the
EHPLMNs  f ound é@@%@ﬁgwméilhisgh@sta pooxess diegratrh shavin gd:zmseﬂlyoha\&zce shal |

t t t th t he hest. EHPLMN h
Coon 1 oot Bl P! Ge Rt or Rt Lk g hb R enh e PSR i voRiaN -

event that TheRFOLREGRbVIEEs ©PREIEGIInAT With WRich dklvork 119, KR IR &3 @ckapyt h a
first selection, then a second-preferred sel ection is made, if available.

[0036] The caiisaicd thpgetpythatibe uberenupEEnaaitenents infosmfaaommamicatiosl udi ng a
di spl ay d@&h&@ngﬁ and a user input actuator 66. In one exenplary
i mpl ementation, Seélection is nade automatically by the conparator and

sel ector 58. Th{i038% Afer dettgindicatd by tHestarbidek B4, thdi@see xiysipsirge of an
EHPLMN listing with entries 1f so, then an EHPLMN |isting entry having a

hi ghest prirﬁ?rfqgﬁ‘tqs§ fiesh SIPE W RN P litbrsending indipsehby the Weskdp. i s
accessed aE&S’A@t@;ﬂ*ﬁ rk Ve ds TOM ATy l(MiA ”L dA%l% Exﬁ}n%ﬂon is'l}nérﬂé“ her
e se l'y e, t I'S

i npl ement at1 on, ection 1's nmanua a‘'user of the
user equibﬂﬁm&ﬂEmﬁhﬂdeﬁsombkmk86a$t¢h@ememmh@h&m@mﬁﬁmaubyEHﬁéhﬁﬂenent 58
identifies.,an .availa N PLMN, .then the i ity e PLMN is
caused to BEIGHERIAP g'“nc'l.‘}dﬂﬁ“[et i TefPisA ASSPERIY e tg%%Ahslnga %t ion of the
user act uab@nclbf thldite ﬂ{e‘f‘d-:eclé%ﬁlr bloéﬁ 87 TanBal Rftr@inatibe iSRh&LAd Rvhekifermor € than
one PLMN is available, then t PLM\s are di splayed on the display device

64, eit heraddiépnahSplyrare éq%u@htq talbeyntewthgated. difspl thy ees braget bdakenttaek user
makes sel e&tﬂ oh dgsr om anongst the displayed identities. O, when the
identities are displayed sequentially, the user actuates the user actuator

to cause the supOeSsTNEyh tsphamskar fromkee S&IL6t blobk 8@andaR-reeedh on, of

the displayed _identities.
faken from the decision block 87 extend to block 94. At the block 94, comparison is
made between the entries contained on the EHLMN list and PLMN identities that are
buffered at the step 86. A determination is made, indicated at the block 96, as to
whether comparisons indicate whether any PLMN identities are both buffered and
contained at the EHPLMN list. If not, the no branch is taken to the block 92. And,
selection is made using another list, such as a user-selected PLMN listing or an
operator-selected listing. Conversely, if the comparison is successful, the yes branch
is taken to the decision block 98. A determination is made at the decision block 98 as
to whether a plurality of PLMNs is identified during the comparison, If not, the no
branch is taken to the block 102, and selection is made to attempt to form a
communication connection with the WLAN with which the PLMN is associated. If,
conversely, more than one identity is obtained as a result of the comparison, the yes
branch is taken to the block 104, and a prioritization of the identified PLMNSs is made.
And, then, selection is made at the block 106 of a highest-priority, i.e., the most-
preferred, PLMN and associated WLAN.

[0040] In the event that a communication connection is unsuccessful, then

another PLMN and associated WLAN is selected.
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9 [0037] Figure 2 illustrates a process diagram shown generally at 82,
representative of the process of operation of an enbodi nent of the present
invention. The process provides for selection of with which network 14,
and PLMN 16 directly connected thereto, that the user equipnent attenpts
to forma conmmuni cation connection. [0038] After entry, indicated by the
start block 84, the user equipnent interrogates a first SSID (I-WAN) for
its list by sending, indicated by the block 85, an Alternative Network
Access ldentifier (ANAI). A determination is made, indicated by the

deci si on bl ock 8&)4$ Tﬂi@rehm,e:bheoncaphb’@heﬁﬁ-iWEﬁeb@ngbt)inE)I-IPWNMN PhiiNat i on

is contained i,nt | i turned r i ANAI he no
branch is tsgﬁ%t gfqeﬁaém&é{(‘f }}?(@1?? %Pﬁ)ﬁr@&]g ftb?é‘fgrwsr?ﬁf ?"Birpq?'g de as to
whet her aqi{dr'ldt'p@:&@z‘lt &Sls@?es@ﬁtean@\é%lﬂt?bhﬁi tehdaR] $McBoh Q8R{BEkes bfe SO, the yes
branch is taken bac to bl ock 85 The yes branch taken fromthe

deci si on bifdkwrveds Iathg fiekkis rmesmmr@rpontaawmmqsoﬁhﬁ@ Rel ety i8 ifigy 2aBeopled 87

extend to C made bet ween t he
entries COPC{ ai Jrﬁ%g zﬁt%w&ﬁﬁvﬁ %tedlgwﬂge}?ﬂ?lﬂdl es that are buffered
at the step 86. [@M@Fﬁgum héllusaatcs 3 makel, shavdh gateesdlyedt 10D ereprepeitatd.ofas to

whet her coq%arl sons i ndi cat e whet her any PLMN identities are both buffered
and cont al'senetaed ?%@Wmﬁaple&bodwe%@f theyresepbinyeniiih The reetkedh to the

bl ock 92. gnm@ﬁ&%ﬂ% Qedtidn TRE&: 'égﬁlplgzeﬁ‘ﬂmt her list, such as a

user-selected PLMN Iisting or an ator-sel ected |isti ng. Conversely, if
t he conpari son [@4§11€n*stssridms mdi@&teylé@rtlmrbﬂndhl% s Rubkied.ahd Mdigledeci si on

bl ock 98. natjon is nma t the bl ock.9 to whether a
ol ur al 1ty SEVBRAEE SehB e odbe gt MO AN SomoAerhoms he. no
branch is paken 4 Mbﬁlmg%rﬂﬂgtan%”%eﬁe&ﬁpés'19&5\(/:\/!{1]@6 'B?@l‘?e bigciaiignpt to form

a conmuni cati on connection wth the PLMN i's
associ at edWIAN assporajask BldViN ldmteestahalﬂﬁhbm@) thdeﬁﬂneqylpn@nblmeaietﬂe@das a result

o e commar | St RS RSB, HRURRGH B RcBh s 10 2
WLAN PLMN identity both contained at the equivalent Home Public Land Mobile
Network Listing and detected identity is permitted for selection. And, as indicated by
the block 132, selection is made of a selected [-WLAN PLMN identity.
[0045] Improved communication performance is possible as PLMNs that are
EHPLMNs are identified, and selection is made to communicate with an available I-

WLAN PLMN.
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And, then, selection is nmade at the block 106 of a highest-priority, i.e.,
the nost- preferred, PLMN and associ ated WLAN. [0040] In the event that a
conmruni cation connection is unsuccessful, then another PLMN and associ at ed
WLAN i s selected. 10 [00411 Thereby, the concept of the EHPLMN is brought
into | -W.AN PLMN sel ection. Operation determ nes whether an EHPLMWN field
is present and not enpty. |If not present, or is present and enpty, then
standard sel ection procedures are followed. If the field is present and
contains entries, then selection is first attenpted to be made of an

| - W.AN PLMWhat iscclaimedhés:EHPLIMN field. [0042] Figure 3 illustrates a

nmet hod, shown generally at 122, representative of the nethod of operation

of an enbodi ment, of tA@aﬁ&&S@flfaCimMﬂ@ﬁe@\worﬂéaﬁecﬁ&s hofwirtREd ddvi@t B8, net wor k
sel ection at user equipnent. [0043] First, and as indicated by the block

124, a PubFiig apparetupbdinpasinglet wor k Li sting Set is stored. The listing set

sel ectably has an equiyal ent, Hone ubl | and ile Network, listing.
Then, and as indicat gﬁ%?,o%gnggw?%%{ &’I S&Orﬁfﬁﬁeﬁgia&gi%?bé ' nﬁt%ﬁ?(i dentities
avai | abl e PONMEistBE et ¢ FINENLisahg selatrRefabE- hal @4 cqiR@nt Bode peblindi cat ed

by the blogé 128, selection of a selected |- W.AN PLMN identity both
cont ai ned HndmdilkgsiweakeRHPHYMS IBtBEI ¢ Land Mobile Network Listing and

detected identity is i b Q. A AN i.ndi by..i t he
b ook 132 Ceol bt i on REreloh £k SRR LA AN RrafRekiGGRLES e 0
| nproved caneniNéteath,cassperfeds PR destitpaavhibdbde asthPifdess haticanad EHPLMNs
are identified, and selection is made.to conmunicate with gn,availa le |-

| L O,
WLAN PLMN. 11 What i & SEPEPhatpries.to fecejyspariadigationgt tha L MN Betinggsehaidor k
sel ection gfddedoh®hfRas b 8Yil GRicctdE sai BRI IARBA AINS (£ R stlddfon

responsive to comparisons made therebetween.

2. The apparatus of claim 1 wherein said memory device at which said
PLMN listing set is stored comprises a removable storage element removably

positionable at the wireless device.
3. The apparatus of claim 2 wherein the removable storage element
comprising said memory device comprises at least one of: a R-UIM, a SIM, a

compact flash, a MicroSD card, a Memory Stick SD card.

4, The apparatus of claim 1 wherein said detector is configured to detect
broadcast of the PLMN identities.

5. The apparatus of claim 4 wherein the broadcast of the PLMN identities

is made responsive to request made by the wireless device.

6. The apparatus of claim 4 further comprising a detector buffer
configured to buffer the I-WLAN PLMN identities detected by said detector.
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a nmenory device configured to store a public |and nobile network, PLNV
listing set, the PLMN |listing set selectably having an equi val ent hone
public land nobile network, EHPLMN, listing; a detector configured to
detect |I-W.AN, Interworking-Wreless Local Area Network, -associated, PLWN
identities available to the wreless device; and a selector adapted to
receive an indication of the PLMN listing set and of detections nade by
said detector, said selector configured to permt selection responsive to
conpari sons nade therebetween. 2. The apparatus of claim1 wherein said
menory devi ce af/. whi diesppatatuPbMNain §tvilreeis edmpsrisheomade bpspdissleston

renovabl e stora | enent .re ition eless devi ce.
S The appaidh o wevErEios Sk ERELMIS Tt Wiehs PlE el

conpri si NgbeAb@d AELRM Yetd@YE GETGONPri ses at | east one of: a R—UINl asSM a
conmpact flash, a McroSD card, a Menory Stick SD card. 4. The apparatus of

claim1 wherein sai d detector is confi gured to detect broadcast of the

PLMWN identities ra of -¢ wher ei.n the br.oadcast of the
PLMN i dentities> | s magg I‘Fr’)alog‘t g“fﬁ\a/lgl?‘vhre ol gh S COMPALSHRy I?%eb\kﬁsrae ess devi ce.

6. The appsdledtoisidedtifollavmai PuMNmrcn@mpfﬂaayrwscacméxﬁm ArthdBHPEMN
confi gured to buffer the I-W.AN PLWN identities detected by said detector.

12 7. The ﬁb’%at us of claim6 wherein conpari sons made by said sel ector
are made between entries of the EHPLMN |isting and |I-WAN PLWN identities
buffered at said detector buffer. 8. The apparatus of claim7 wherein the
conpari sons naede by Faedp paﬂ;ahem‘f@imm Rie«mbreﬁ:ytﬂc-éﬂhm&MM\EHHEMN furder i f any,

al so contaj ned at .the EHPL istin p aratus of claim8 wherein
the entrie av(gfassfor%atﬁfﬁhgwq th(g}ty in catwn an in said selector is further

configured to order, in terms of priority, -WLAN PLMN identities identified by said

selector also to be contained at the EHPLMN listing.

10.  The apparatus of claim 9 wherein said selector is further configured

automatically to select the network ordered in highest priority by said selector.

11 The apparatus of claim 10 wherein said selector is further configured
automatically to select the network ordered in lower priority by said selector upon

failure of communication connection with the network ordered in the highest priority.

12. The apparatus of claim 9 further comprising a user interface having a
user display and adapted to receive indications of the -WLAN PLMN identities
identified by said selector, said user display configured to display the indications of
the I-WLAN PLMN identities thereon.

13. The apparatus of claim 12 wherein said user input actuator configured

to receive user actuation thereof responsive to user selection of a selected I-WLAN

PLMN identity displayed at the user display.
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have associated therewith a priority indication and wherein said sel ector
is further configured to order, in terns of priority, |-WAN PLW
identities identified by said selector also to be contained at the EHPLMN
listing. 10. The apparatus of claim9 wherein said selector is further
configured automatically to select the network ordered in highest priority
by said selector. 11. The apparatus of claim 10 wherein said selector is
further configured automatically to select the network ordered in | ower
priority by said selector upon failure of comunication connection with

t he network ordéded ilihetahparhiughéslrinpd 2 erhietoin all 2 thEhediegpas af the lof claim 9

further co i Si user,. i nterf.a havi a user, displ.a adapted to
recei ve i nm‘éﬁ Igﬁglﬁolﬁe?tﬁgs § Wﬁﬁﬁ:g{ﬁ\’l isglgﬂtff pise o by %’E?‘F%/q %gg%y sai d

sel ector, saipd NINEfstih §&|G%Mcﬁ9éhfﬂy iRel el Qt teSRbYspIBE périditeatisens of  the
| -WLAN PLMWN identities thereon. 13. "The apparatus of claimI2 wherein said

user i nput sgedtivattbereBomi i gured to recei ve user actuation thereof
responsive to user selection of a selected I-W.AN PLM identity displayed
at the user display. 13 14. The apparatus of claim 12 wherein all of the

i ndi cations of the | Th¥apMN-RUMK ildent 2 Wihetin denhdititeohs by tediwigel ect or al so
to be contained at the EHPLMN listing are concurrentl¥ di spl ayed at the

user di spl ByMISigdentitipsigenfdiad byseidtalGcH alspdp drcaptaingd a thﬁéﬂgpplﬂ‘éNat us of
claim 12 j | adi ' t.he. k- ' ities identified
by said s\gﬁggféodr}eg ce)h?%bﬁ(ggﬁcl @f?frtlhés glt &lﬁgléﬁgﬁ%@lﬁwl?@?ng are
sequentially displayed at the user display in order of priority. 16. A

met hod for faciljtating network .selection at a wireless . device, sajd
Tot hod compr o1 1 ¢ he DBBRAETAS T BFRE SFOHI e B PV el SRUBPI B thet wor k.
PLWN, [i st}n@gmg%mp;‘ilgglgl?ﬁg\%eréﬁ&lgio@_g set sel ectably having an equi val ent
home public | and nobil e network, EHPLMN, |isting;
storing a public land mobile network, PLMN, listing set, the PLMN
listing set selectably having an equivalent home public land mobile network,
EHPLMN, listing;
detecting - WLAN, Interworking-Wireless Local Area Network, -
associated PLMN identities available to the wireless device; and

permitting selection of a selected I-'WLAN PLMN identity both
contained at the EHPLMN listing and detected during said operation of detecting.

17. The method of claim 16 further comprising the operation, prior to said
operation of detecting; of sending an alternative Network Access Identifier; and
wherein detections made during said operation of detecting are made responsive to the

sending of the alternative Network Access Identifier.
18.  The method of claim 17 wherein said operation of sending is
iteratively performed for each Wireless Local Area Network in whose coverage area

that the wireless device is positioned.

19.  The method of claim 16 wherein said operation of permitting selection

further comprises automatically selecting the selected I-WLAN PLMN identity.
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detecting I-WAN, Interworking-Wreless Local Area Network, - associated
PLMN identities available to the wireless device; and permtting selection
of a selected I-W.AN PLMWN identity both contained at the EHPLMWN |isting
and detected during said operation of detecting. 17. The nethod of claim 16
further conprising the operation, prior to said operation of detecting; of
sending an alternative Network Access ldentifier; and wherein detections
made during said operation of detecting are nade responsive to the sending
of the alternative Network Access Identifier. 18. The nmethod of claim 17
wherein said opéPati Mtwrkm}@diiwgapmratus or atussradqyippeant mh&ﬁilftaiﬁs each

Wreless L rea e.area, that wWi.r.el

devi o1 s AN AR PHERE Kb MIBRE S PSR SRt Sk I mbiBEST T on of
perm tting sel ectiona HRINNElst 6RMMAINSE St AU TR IR MN Egliggtding t he
selected I -W.AN PLMN identity. 14 20. Net wor k sel ecti on apparatus for a

user equi pReRtvaeRbtiomgduplie é@@%MOIblﬁEth%ﬁeE%]le‘@ githd Mobi | e Net wor k

sel ection, said appar i i at the UE,
the HPLMN list includ %1%“’% éecﬂttgs %%%Féudcﬁﬁaﬁé %%lbf@gNetwor ks,
EHPLWNs; aBH#PANNE ﬁaspmmmnfcbgnpambnts@nz&lelvedierﬁnﬁs&ir&mﬁ&HPaW liabl e one of
the EHPLMNs responsive to conparisons made with entries on said HPLW

list. 15
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