APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATI NG RECONNECTI ON OF A

W RELESS DEVI CE TO A NETWORK [ 0001 ] The present invention rel ates
generally to comruni cation connectivity for a wireless device in a radio
comuni cati on system such as an I-W.AN (Interworking Wreless Local Area
Net wor k) system More particularly, the present invention relates to
appar atus, and an associ ated nethod, by which to facilitate reconnection
of the wireless device to a network part of the radi o conmuni cati on system

subsequent {ppl s A DCRIREFEI ATED erdDA A CrErPaaMned for
ctor 1 e L TP IeTD Kok R e che

connectivity, the buffer is accessed, and the wireless device attenpts to
reconnect with the network whose identity is buffered at the buffer.
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conmmuni cation service capabilities. [0005] A I I

Vi Il ( Wrel ess Local Area Network
(WLAN) i sobtmumenisatpinagopnodtivityy thdibuffecismecessehandthegyistleandenide possi bl e as
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different than those used in cellular systens, a W.AN is 1 operable, at

| east in various aspects, in manners that are anal ogous to operation of
Background of the Invention

[0003} Advancements in communication technologies have permitted the
development and deployment of many varied types of radio communication systems.
Radio communication systems are regularly used by many through which to
communicate to effectuate communication services.

[0004] A cellular communication system is exemplary of a radio
communication system made possible by communication technology advancements
and whose use is pervasive. A cellular communication system, also referred to as a
Public Land Mobile Network (PLMN), conforms with the operational parameters of
an operating specification, typically promulgated by a standards-setting body.
Successive generations of operating specifications and cellular communication
systems have been promulgated and deployed, each generation providing additional
communication service capabilities.

[0005] A Wireless Local Area Network (WLAN) is also exemplary of a radio
communication system made possible as a result of communication technology
advancements and whose use is becoming pervasive. Typically using communication

protocols and standards different than those used in cellular systems, a WLAN is
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cel lul ar comuni cation systens. Wreless Local Area Networks are nore
generally used as snall-area systens, operated over areas that generally
are snaller than the coverage areas enconpassed by a cellul ar

comuni cation system In various additional aspects, a Wreless Local Area
Network is a wreless extension of a conventional |ocal area network.

Wrel ess Local Area Networks, analogous to their wred counterparts,
general ly provide for the comruni cati on of packet-formatted data pursuant

to effect j LME in RBGK ' | ' . A WLAN
is identi ??éégﬁg’yggeﬁg%%ﬁ'ﬁh %ﬁ%@%g gt dagIe i)"@%’{égg’ R .
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Const r uct BEFARS TR A B SR AT ar s PRy alrialf GadiRN ang. by
way of a g@leratlettieas QIPOMpARHI Ko SIRAR BormNainiGtion 8térh| B varphid devices are
al so avail abl e that provide for interworking between a W.AN and a PLM\.
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it £ o eIy AHISSIBS R f‘ﬁé@é‘?@%@%ﬁﬂ%@fﬁ%@hﬁgﬂéﬂeﬁgd with the
respect i vbe tefoitoliNe.as An SBIDW.AN al so is identified by its SSID (Service Set

| dentifier) and t - WAN shall . also, at ti , be referred to herein as
an SS| D. [0007f00@_5ﬁ8}1¥i¥3é5ﬁ’18?ﬁ= ?@%@W%@ﬁmﬁﬁ‘aﬁtwé@ Hé&tions are
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via the selected S PLMN. In the event of loss or 1nterruption of
communi cawapnf & Sribadtandiblyywyay effseceliutag cemsuniation systan. Netwirkiehtitsds
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with a PLMN by way of a Wireless Local Area Network. An existing -WLAN
(Interworking Wireless Local Area Network) specification sets forth various
procedures related to -WLAN workings, including, e.g., network selection
procedures. Selection procedures are followed in order to make selection of a Public
Land Mobile Network through which the device shall communicate by way of an I-
WLAN. Pursuant to selection procedures, the wireless device identifies available I-
WLANSs and the associated PLMNSs, associated with the respective -WLANs. An -
WLAN also is identified by.its SSID (Service Set Identifier) and the I-'WLAN shall
also, at times, be referred to herein as an SSID.
[0007] Once selection is made, communication connections are formed and
data is communicated by way of the communication connections via the selected
SSID and PLMN. In the event of loss or interruption of communication connectivity,
the wireless device must reestablish communication connectivity in order to continue
with the data communication pursuant to the communication service. While GSM

(Global System for Mobile Communications) and UMTS (Universal Mobile
Telephone Service) specifications provide for the concept of a last-registered PLMN
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to facilitate reconnection, no anal ogous nechani smor procedure is
available for |- W.AN operation. Connectivity issues in an |-WAN system
are conplicated as connectivity nmust be provided between the wrel ess
device and the SSID as well as wth the selected PLMN. [0008] A need
remains, therefore, to provide a manner by which to facilitate
reconnection of an I-WAN wirel ess device subsequent to a | oss of

communi cation connectivity. [0009] It is in light of this background

i nf or mat i gEighAd Fééoﬁ&cﬁ&mﬂé%ﬁﬁ b Becthishllor pribeédire wabgha%ﬁéfogfv' ce that
the significant iInpr ovenents of the present |nvent| on have evolved. Brief
Descri pt i ®LAN opbratipn. a(&ﬂmwh[/@ﬁﬁel]leSﬁnguﬁéVEAN $ystety aieesmaplifated ss onal bl ock

di agram of a radj o nuni. i.ch i nen of the

ot ogent | TRERTRON et SR BTG e edihe Ml e AV i g SS 1D aE Wl oS

repr esent gith@ke @lectdd FR@RpPl ary listing created and nmaintained at a wirel ess
devi ce form ng o{(p)grt of the comunication systemshown in Figure 1. [0012]

Figure 3 illustd088k4 rmdee@eﬁm,éhe,reﬁomt@prom@ca oprner by vhvich tedlheilitatned at
h | t
Houre 1. DRt ir SO DrynRifciesd apbide sHREIAN 6P} T oP R RIRIRAT. | O

col | ect edcanneetptigt ed pursuant to operatl on of an enbodi ment of the present

invention. [0014] Figure 5 illustrates an inplementation of an exenplary
format of the [QURPLHAwm light ebthishackaroynd infarpatios ralated ip sammpinicagpns he

present 'Wﬁgﬂ‘v&% r n‘gagéi\"?}ls e'vﬂ:%rtﬁat@hééx%&l?i%@?éﬁﬁg@e@%ﬂ{es%ﬁg&ﬁ& el of anot her

exenpl ary t pursuant to o of the
present imvemtiandmavele@fl¥6]. Figure 7 illustrates a representation, simlar to
that shown in Figure 6, but of an alternate exenplary table. [0017] Figure
8 illustrates a nethod flow di agramrepresentative of the nethod of
operation of an enbodi nent of the present invention. 3 Detailed Description
[0018] The present i nvent Boief Descuiptiompefitheddvamingsecous| y provi des

[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 representation of an exemplary listing created and
maintained at a wireless device forming part of the communication system shown in
Figure 1.

[0012] Figure 3 illustrates an exemplary table, also created and maintained at
the wireless device forming part of the communication system shown in Figure 1.

[0013] Figure 4 illustrates a representation of information collected and stored
pursuant to operation of an embodiment of the present invention.

[0014] Figure 5 illustrates an implementation of an exemplary format of the
information collected pursuant to an embodiment of the present invention.

[0015] Figure 6 illustrates a representation of another exemplary table formed
pursuant to operation of an embodiment of the present invention.

[0016] Figure 7 illustrates a representation, similar to that shown in Figure 6,
but of an alternate exemplary table.

[0017] Figure 8 illustrates a method flow diagram representative of the

method of operation of an embodiment of the present invention.



apparatus, and an associ ated nethod, for facilitating conmmrunication
connectivity of a wreless device operable in a radi o comruni cation
system such as an |-W.AN system [0019] Through operation of an
enbodi nent of the present invention, a manner is provided by which to
facilitate reconnection of the wireless device to a network part of the
radi o communi cation system subsequent to | oss of the connectivity. [0020]
In one aspect of the present invention, a buffer is provided at which
network information identifyi ”@e&gﬁed"ﬂe‘é‘ari' tiBg't With which the wireless
device comuni cates, or nost-recentty contonrcated, is stored. Upon
connectivity [0018] Thppieaent invention,| sssrdiigly; advanageatisipproddwect i vity, the
buffer is accessed, the staored (%gr%t%gt@ are retrieved, and the retrieved
() F

content s &PRIGIURINd gn psepitirdapeth 4108 cOmpREECAIgn CARNGSHYTY 9t a

i denti i egiolsd B&/iELIPerfNEH £RBEHmmURE A s%?sﬂ&}ﬁraglaﬁq-SWLQW' ce makes a
reconnection attenpt wthout having to scan for available SSIDs to

det er m nesystineh PLMNs are associated with the avail able SSIDs, and then

make selectio fro By .att ti .reco ction with.the network

ent ti o i t - R isRRaneotf RESTSrobREECHHRS bisse MFBERSE Ui prfor to
t he coMMUpiafadrii®ProvededbSGihivh toyfabifisste rdchhceRbPo PN itk depiek & sost | i kely
have otherw se been chosen through carrying out of a full search and

sel ect i onn¢tworkapast of th sagtio pemawsicatien sigtanhaubsequent wdpssaf ther ocessi ng
requirenea&&mmﬁg .power consunption associated with a full search. [0021]

I n anot her aspect’'of the present invention, a buffer or nenory store is

provi ded for t[m20] ebmssped of @R grésephinebntich, & baffer ik peovided atvaaet
connection of the wreless device. The buffer is defined, or provided, as

a per maneRetwedhmQrmetion identifying theqetwerkipad witly whichdheywireless deyigsr ovi ded, or
defi ned, I f SHENLE : an ISIM an
R UM a g%mn%gélt%g@g’gogkﬁoﬁewn%? {i/t\:{y a m c‘r{\:(r“)t-e @Bﬁ Q?@eqn%%%%g?(@l% ot her menory
el ement r elteagaiohyi.«dossaftcahineuriieatioh @onmictieity, Ihe tefférde accEbsed) the or mat i on

stored at th% buffer is alt rn%:{ﬁly read and witten thereto, or imaged in
the wir el S8edfapicpts argr jandithe FAtiged coulsatsiarg psediie repopaeshthe nvention, a

wirel ess ggaudseiRitd B thBentity identified in the retrieved content. Thereby, the wireless
device makes a reconnection attempt without having to scan for available SSIDs to

determine which PLMNs are associated with the available SSIDs, and then make

selection therefrom. By attempting reconnection with the network entities with which
connection has most recently been successful, prior to the communication
connectivity loss, the SSID/PLMN that would most likely have otherwise been chosen
through carrying out of a full search and selection is made without necessitating the
time delays, processing requirements, and power consumption associated with a full
search.

[0021] In another aspect of the present invention, a buffer or memory store is
provided for the wireless device at which to store the most-recent connection of the
wireless device. The buffer is defined, or provided, as a permanent memory of the
wireless device. Or, the buffer is provided, or defined, at a removable memory
device, such as a SIM(U), SIM, an ISIM, an R-UIM, a compact flash memory, a
micro-SD, a memory stick, or other memory element releasably connectable to the
wireless device. The information stored at the buffer is alternately read and written

thereto, or imaged in the wireless device.



scanning operations to identify available SSIDs. And, a determnation is
made of PLMN\s associated wth the avail able SSIDs. Association is

determ ned, e.g., responsive to information broadcast by the network or
information stored at the wreless device. Fromthe collected, or

determ ned, information, selection is nade of an SSID, and associ ated
PLMN, throughwhich to conmunicate. The selection is buffered at a buffer,
ei ther i mredi ately subsequent to the selection or upon formation of the

conmuni cati on t ] it f ion
changes, such@ggfg’adfn%@lae\#gged}ct&}qpég%eg‘?rit?lg‘fﬁ%ﬂgh’oéf‘gtﬁﬁlgésv&ere g?,’? oﬁg%/i ce or
unsucces s$dahnihg opertations togderitife acolableriSIBt] Andcodetemtinstidryis madesfwi t h t he

first selection, the stored information is updated w th updated
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connect i viwirglessTdwyiceSIFromttbe ealleated! dredetdymiificel; irnfermasiod, sebectionis magk of o

t t ith if. i ti tivit ith the SSID i
oot ST A frspgialed DI Hiu e S SRR T SAGHoBG he
connect i Viiffertil hih bulffer 3§ HRE irfthediafdly\ibb@mcha8 thd fdctioh be P?ém,dﬁhﬁ%

information is wused to attenpt reconnection therewith. If the reconnection
att enpt i ef thacemzwnidation pennesider with the sslectadenB8eDs!f Hregseldetipn changesi at ed

PLM\s is obyiated. An in the eve that the.re ' t is
insuccessti 5P s 68 by b inltope MiBkel AR B IPERLEN AR
unsuccesspfithe chifiunidaontdtleesstylienkisGaitlsthe fastiselectibig tayvabledbl e SSIDs.  And,
if, prior to reconnection using the accessed information, a decision is

made to dertion dowated with wdatedinBIMEHOSS| D or associated PLMN, then the
W rel ess devi Cfbog%} %rﬁiﬁ%rﬂ'?er a%l;egfﬁifbéggeseﬁtqn éa}ﬁﬁgﬂé’fOWI&Q otflﬁ?e alternate SSID

or PLMN. [0024 ese an spects, ore, apparatus, and an
associ at ecomimahicatibn conpecirvigethefbalffeniswceabal andlthel aceessal infariratibate

reconnection thereof subsequent to |oss of conpection co ni cation
connect i vicf 1O AtEMRE tRirseonaedt thespnargunigatinm qogpectivaly FiS§EP é@%ﬁ%@%r e a

confi gur ahi98 ;0fsedfo E&gt@{-dgi Y% &%oxﬁxe@i‘éﬁ&fe&%‘?ﬁﬁw%@ﬁ%ﬁﬁéa??g?Bnﬁe'&ﬁvit)\/"i rel ess

devi ce. An access stor conf 1 gur to access the bu responsive to
t he | osswith then8SEnisiestt Ifithe tonrreetivityewith the/88lichasfbethmaintdioedydut the st or ed

thereat. The value .. used fg ahl BIRLL RS, (BCORNGT NS lmidiS: 1 T ol o5
used to attempt reconnection therewith. If the reconnection attempt is successful, the
searching of the SSIDs and their associated PLMNs is obviated. And, in the event
that the reconnection attempt is unsuccessful, or a selected number of successive
attempts are unsuccessful, then the wireless device scans for the available SSIDs.
And, if, prior to reconnection using the accessed information, a decision is made to
attempt connection with another SSID or associated PLMN, then the wireless device
attempts, if desired, to connect with the alternate SSID or PLMN.

[0024] In these and other aspects, therefore, apparatus, and an associated
method is provided for a wireless device to facilitate reconnection thereof subsequent
to loss of connection of communication connectivity of the wireless device. A buffer
is configured to store a configuration of an identity of a most-recent connection of the
wireless device. An access store is configured to access the buffer responsive to the

loss of the connection to refrieve a value of the information stored thereat. The value



connectivity. [0025] Turning first, therefore, to Figure 1, a radio
comuni cation system shown generally at 10, provides for radio

comuni cations with wireless devices, here represented by the wrel ess
device 12. The wireless device is representative of any of various radio
transcei vers, such as a radio transceiver operable in a UTRAN, a CDVA
2000, an EVDO, a W-MAX system etc. In Figure 1, the wireless device is
positioned at a location within the coverage areas of a plurality of

Wrel ess %qﬁig‘& to a%fe 't‘ff‘et \é?&ﬁ% tg&!‘(ﬁl\tﬁ% wlr‘éle élq Jﬁﬂ{oetﬁé REGk{unfAliby. the

W reless device 1s B roned th t he coverage areas of
WLAN- 1 14ednneb‘ilﬁf5l=2 14 2, WLAAN-3 14-3, and V\LAN-N 14-N. [0026] Each of the
W.ANs forms an |ntervvork| AN, an |-WAN. Each of the ]-WANs has

i nt erwor ki ng f (&P} E;H%“i‘%grsf ?re{?F‘(‘)W Higurg brar@ HpuRcatien s¥gffect i ons

W th Publ hlﬁ)\x!-x?%l% ?alt €0 Qﬁ&m&é%r (i BhmbficaiSRi With tvlﬁ%leey@a%es here
connection, and configuration of the I-WANs and PLM\Ns I's nerely exenplary.
The Publ i oepresauted/biitheeowivelessodeviced2e ’H}m@nteléssddmetssremmmmmewfasy af Hone

Netvor k  PEIRSEERG SapREeivgres ks i b S BB RR R AETKAR VAL . Such
desi gnat i oMMA3DODFEEVEOL b WAL-BIA X R Q?ﬁ’f@m aﬁdm/F@hﬁé?ﬂ thd-Whiglesy @vil@fisned in
terns of the wireless device 12. her desi gnations of the PLM\Ns woul d be

provi ded malﬂwnee@p@lﬁcatl@n withisr the gpyarpgssareapenfiagderalipyogf Iy jreless boral exenpl ary

conf i gur at,i go) t to the
EHPLM\- 1 arz‘Ne ﬁ‘\wfﬁﬂtﬁ%ﬂf? qg%ﬁgg%@yvﬁ’%ﬂ‘gf% %‘%eés S L
to the EHpépbéitlonkd-vwathit theldd@efapPhiddb 8f Wa-AN-1ad] IWLIAN2 18RHIWNAR-16- 4. The
W.AN-3 14-3 is here connected to the EHPLWMN- 3 16 4, and to the EHPLM\-4

16-6. Andl4Bhand WAMN-N 4-N5 here connected to the EHPLNN—4 16-6, to the

of the 1-veaN FER AT AT ERAY BTG Tdme A8 IR BT AW 7 &l ess.

devi ce i sEh¢h ¢fithe I-mbAblls(ha@intermrkmg ﬁatctm@linythammvufes&sr mmueatmd PLM\.

That is to say, appropriate selection of an_avail

det er m nafRE s SRR g MBI opks LY @’b @enumber
connection, and configuration of the -WLANs and PLMNs is merely exemplary.

The Public Land Mobile Networks are identified here variously as a Home Public
Land Mobile Network (HPLMN), an Equivalent Home Public Land Mobile Network
(EHPLMN), or a Visited Public Land Mobile Network (VPLMN). Such désignations
as home, equivalent home, and visited PLMNs are defined in terms of the wireless

“device 12. Other designations of the PLMNs would be provided with respect to other
wireless devices.

[0027] In the exemplary configuration, the WLAN 14-1 is connected to the
HPLMN 16-1, to the EHPLMN-1 16-2, and to the EHPLMN-2 16-3. The WLAN-2
14-2 is here connected to the EHPLMN-1 16-2, to the EHPLMN-2 16-3, and to the
EPHIL.MN-3 16-4. The WLAN-3 14-3 is here connected to the EHPLMN-3 16-4, and
to the EHPLMN-4 16-6. And, the WLAN 14-n is here connected to the EHPLMN-4
16-6, to the VPLMN-1 16-5, and to a VPLMN-2 16-7.

[0028] Through appropriate selection of the I-WLAN with which the wireless
device communicates, the wireless device is further capable of communicating by
way of an associated PLMN. That is to say, appropriate selection of an available

WLAN is determinative of communication connectivity with a PLMN.
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[ 0029] The wirel ess device includes radio transceiver circuitry, here
represented by a transmt part 28 and a receive part 32. The wirel ess
device further includes apparatus 34 of an enbodi ment of the present

i nvention. The apparatus facilitates network selection by the wireless
device and, nore particularly, facilitates reconnection of the wreless
devi ce in comruni cation connectivity in the event of |oss of connectivity
with either the WLAN or the associated PLMN. The apparatus 34 here
represented to f ' I | L1 . l e in any
desired nannep?EPlgﬁﬁ iﬁéﬁ%Pé@%%@ﬁ@@e%%@%U%%%?%V%ﬁﬁ%ﬁgggé@?ng circuitry,
har dwar e edpeeseite8 by adranemitipart2Risnd s retivepdrt 3 MEhewirelessadevierfoithg t he
apparatus,. are, in various_  inplepentatjons, physically enbodied as portions

of the reHiusiss apnagtEn?4 oty sBOQUHMEREO! th Preserd invsalen: e ThCHMRFASIS el enent s

t her eof . wherx : t QNAES : L reel: devi ce.

[ 0030] Thg‘fcggétg?at ugﬁf%ﬁggéﬁgiﬁggﬁng cr%ezétﬁg?rn%%qaﬁ%%‘ﬁ%%%rf%@%&'g 0 cause
oper at i onrazbnidréon et thewdrgdess idevice itheonunneication cemediyityon thedvieot offloss

br oadcasts.nmade b different es..of .the WA T r oadcast s, i ncl ude
Cdent 1 11 epEonmeroheiel o VLAN B e Susr VRS THEBHERS 4 hal |

her eaf t er hale$6pB&nfRft6 bt Enicd AFuRRioRS ABLHES implifthtaBle iRGny desRl or med to
ascertain which, if any, SSID, i.e., WAN, i's avail able. he listing
creat or cmaangsingluding dlgaerithms ehequtabdeby processingircaitni, hardwaresdements,| ndexed
together with eacth of, th %%Ig[gg [ € PLM\Ist that are gss%ci.at ed with the

i ndi vi duaf* w&ﬂ@ga bqnstﬂﬁeéc SI'Ds. & RELL i]é? arRpapt Prif'oPH8YS on i s obt ai ned
from br oaﬁﬁ%&ﬁﬁn@ﬁong, PRysi@iipeaibodRdSSpBRIcE of RiTeédNe tiaBihR Paps eftheus! y
stored at the wirel ess device. [0031 The |listing is accessed pursuant to

sel ect i onwiiclssederies certrd elampnts thgreos or slsewhergdonsedab|as conpgetable t9f t he
avai | abl eth%%l,. eééﬁ&et)ic‘éhi ch to commence comrunications. Selection is made,
for instance, responsive to which of the available SSIDs is associated

w th a particufG30PINapsaas frelriet hdistingcremde38 tHaeopdrites Rscuseevi ce i s
caused to attenpt_to nake a faogrma, co nication connection wth the

sel ect ed SRSTBSIHef the pecpiye partgit the Virelcadesidedp GOV Dreadehss BT EE i on

attenpt isg; ni ' . f r | ection
s o enpf SR f O8Ot he VAR S bl AlEns CARRAL Renti i B e WL o O041 PTy
of a connecthen®SdDoabes. Thel WILANS skidl lssreafter 4180 bhatfedted tr asibeag Y8IBsher t he

n successful 7

connect| ORAo%tit%%HE Es phe?‘fsorrtr)lgg to ascertain which, 1f any, SSID, i.e., WLAN, is available.
The listing creator creates a listing 42 that identifies the available SSIDs. Indexed
together with each of the SSIDs are PLMNs that are associated with the individual

ones of the SSIDs. The associated PLMN information is obtained from broadcasts of

the respective SSIDs or from information previously stored at the wireless device.
[0031] The listing is accessed pursuant to selection procedures selected by a
selector 46 to select which of the available SSIDs with which to commence
communications. Selection is made, for instance, responsive to which of the available
SSIDs is associated with a particular PLMN. Once selection is made, the wireless
device is caused to attempt to make a form a communication connection with the
selected SSID and, in turn, with the associated PLMN. If the connection attempt is
successful, communications commence. If not, further selection is attempted or
made. The selector here further includes the functionality of a connection success and

loss detector 47 that determines whether the connection attempt has been successful



and to cause further operation of the selector in the event that the
connection attenpt is unsuccessful. [0032] An enbodi nent of the present
invention further includes a buffer 48 that buffers infornmation associated
with the SSID and associ ated PLMN sel ected by the selector 46 or otherw se
with which the wirel ess device communi cates. The buffer forns a data store
that identifies thereby the SSID) PLMN with which the wreless device is,

or m)st-recently has, conmmunicated. |f commni cations of the wreless

devi ce ar n ered |nfor tion is
dovice ar g ANJEE Blb B A5 U ERR e e SRR LSRRt or 47

furt her detmehcetsdsls of the conmunication connect| on of the wirel ess
devi ce, either between the wireless device and the SSID, or with the

associ at ed PLM@03g} Aatm&odgﬁ%ththqmﬁwnawmqn@ﬂwmﬂedefurebt@éqrdﬁ 52 of the
conmuni Cag,Op, 9P REE ﬂf&nlagﬁ)%late%%ﬁggge?ib A dsshcfRUP sefdck t he

buffer 48 to access the contents t e contents t at are dccessed
are retriheseldcand6 ar ethuseee with avhidcthe vendéssdedte esminubigateheThe r el ess

devi ce. C u the, buffered. val es are ys and

power - co% ’{Pés%@aat?é'ﬁr %E’Qﬁ’&ﬂ' B?fe‘awﬂ’i %@@@ﬁﬁﬁh E“’glﬁggr associ at ed
PLMN\s i s @ﬁ‘éle%@ewééﬁt&f%ﬁostﬁed%ﬁﬁi h¥s, chRREliAEA. TRSARNGGEARAsJE ROt can be
carried out. [0034] In various inplémentations, the buffer is enbodied at

per rranentmmbﬁndwm‘are handed roff, es sthdovise change, athtrbnﬁmyd tdoimaagionhisit i s
removabl y erﬁﬁ% ﬁncﬁbl e w.th, the wireless device. Renovabl e nenory nodul es
engageabl‘é p ’ﬁ% \}bpfkg?%ss device include, for instance, an SIM a USIM

an | SIM an R-[#0¥8] The esmetior dudséss ai® a3k etedtoP 1t T RathePA8BE® dss o tHEENMOI Y
stick, or any of various other portable nmenpry elenments. In one

i npl errent eQpHnicatien ¢onnectivaaidie wirslesdeyice; pighds hetwaen theawirelegrdayiache dat a

Store. | Sal P SRR IISLELR.@N ARCSPRL B, PRk AYBHAN KoL Y

therefro n-anot her enen he in IS Timaged 1'n the

wirel ess deemoes2 oﬂtﬁg351hniuﬂ10%ﬁ@rﬂ@érﬁfe¥t1@pl%&@@h@5¢e@bﬂr$4aﬁlbadsed faceedaodi ment
of the prg}sent invention, the information buffered at the buffer is stored

thereat uft§husier 821 Qﬁ?e%h‘*ec"wt% theregl| £be gontents thap areagesseed gt
communi Ca{)e:t}%?rgr e 886120 H&oﬁ&%ﬁéﬁ% @%\XI tﬁﬁwe?ésé/h‘eﬁée Blcansgssiul,

t hen the I'nform |on|s repla
buffered values are used, a time-consuming and power-consumptive search procedure

of available SSIDs and their associated PLMNs is avoided. Instead, a nearly-
immediate reconnection attempt can be carried out.

[0034] In various implementations, the buffer is embodied at permanent
memory of the wireless device or a memory device that is removably engageable with
the wireless device. Removable memory modules engageable with the wireless
device include, for instance, an SIM, a USIM, an ISIM, an R-UIM, a compact flash
memory, a micro-SD memory, a memory stick, or any of various other portable
memory elements. In one implementation, the information stored at the buffer that
forms the data store, is read directly thereto and accessed and retrieved directly
therefrom. In another implementation, the information is imaged in the wireless
device.

[0035] In exemplary operation pursuant to an embodiment of the present
invention, the information buffered at the buffer is stored thereat upon selection made
by the selector. In the event that communication connection with the selected
SSID/PLMN is not successful, then the buffered information is replaced with

8



8 substitute information. In another inplenentation, information stored at
the buffer is stored upon determ nation that the connection attenpt is
successful. [0036] In one inplenmentation, the connection attenpt using the
| ocal radio access network, i.e., the SSID, authentication is carried out
by way of which to authenticate the wireless device. Authentication takes
the form for instance, of EAP, web splash page, HTTP Di gest, |PSec
tunnel, or any of various other authentication and security schenes and

mechani sns., ].n . the ex lary i.nplenentati.on,. .informatiagn, related.to the
way by whriiBRER . Ao ER uF PSR PRt ap L gored b I UET ishe

buf fer. | gotddaipdH AblerRinali®s thaPfhe @OARBENLE aftéApx i 9RRESHITYi ty, such
information is also utilized in the reconnection attenpt. [0037] Upon

det er mi nati on HP36hin ensimplerecntation, thesonurstion aempt usingsthe deesl radio _
conmuni Caﬁécg% JP&:?\QQ%?%%Y@%BS’SHB ha tllletar%i%%ty({sqig CdS.I%IGQ 0 ? {I)glgrtag rc‘»\gmwbﬂcth[qr mation is

retrieved use € ‘even € connec ﬂe SSI D has

been | ost authéntiche thy ®irelesd dddice MauthSitidatantaked theifénn, Hasinfiasde, 6REAPAI ned but
the PLWN connectivity is |lost, then the buffered PLMN information is used

to attenpteb sPlaghragecdSARddesshIPSeqamaglh erany{aaripys ethersBhentigalio 1 el ess
devi ce regl af| ders Ubial 2 i ndi cated by the
buf f er ed %f%ar%{rlrﬁa?%g}rllér@%oa?lgg& %Ctﬁ t eg'bEdf t;hgre ?‘eljfl%%@gﬂéfra%?%ﬁ(ggi | lustrates
exenpl ar yinforationtrélated $¢ theachydly whieh labsiss wgs dixcessfullyhobtdin&SisBlsonf or mat i on
is stored to etq}e?r ug@th Ptgl\/Ninfﬂrratjfon, identified in, teri’]rs of MCC and
MNC val ueSorefat fiebuties (0 e gvent of 1953 O pIRMPMICRECR PURECtBity It SSI Ds al so
i ncl ude t RgodlBBHSNAYS &NaRASH 1Rl reddiie@RInRtt  final, i.e., bottom nost
(as shown) entry has a direct I P access indicia associated with the SSID.

The direct | PlASEEYpopdeteindiggtiorbythe cdinmmuticativodess detsctonof tHellddsudi ng an

| TSec tunnel. The.direct ..LP access e..d. rQvi des direct access to a
VPLW wi | FOT R drfceiap: BEGsTisd! SO i mdinfimiefin sup el o 3

i1l ustrat g hded & #RteRENtARItANE cHMeOIITPNAN thetSBIDVha8 Be@ lobthan lthsdiel 42
Here, the network identifier conprises a value of an SSID. The l|isting

i ncl udes thahthedSHRicpegctivity hep en mpintpingd but heMLMY ceppectimityptlegnal fiel d
68, SF) fi E ndj - ize fi 74 dat tivit
rel a7, tueh UEBLEOE PR inhfianBa i35 Yo Bl Biee KonRRati ot Fer a2 o

SSI D val ughefiefyitharithafisye khy showirdlesoddvadeqdgibleM\bn the same PLMN earlier-

utilized, as indicated by the buffered information stored at the buffer.

[0038] Figure 2 illustrates exemplary information stored at the listing 42 in
which SSID information is stored together with PLMN information, identified in
terms of MCC and MNC values. In the exemplary listing, identifications of the
SSIDs also include the frequency/channel of the SSID. The final, i.e., bottom-most
(as shown) entry has a direct IP access indicia associated with the SSID. The direct
IP access provides, e.g., direct access to the HPLM using an ITSec tunnel. The direct
IP access also, e.g., provides direct access to a VPLMN without performance of
802.1x authentication.

[0039] Figure 3 illustrates in greater detail an exemplary entry 62 of the listing
42. Here, the network identifier comprises a value of an SSID. The listing includes
an identifier field 64, a structure field 66, an optional field 68, an SFI field indicator
72, arecord size field 74, an update activity field 76, an access conditions field 78, an
SSID-length identifier 82, an SSID value 84, and a series of associated PLMN

indications 88.



indications 88. 9 [0040] Figure 4 illustrates exenplary buffer 48 contents
stored during operation of an enbodi nent of the present invention,

avail abl e to be accessed and retrieved in the event of |oss of

conmuni cation connectivity with the SSID or associated PLMN. [0041] The
buffer 48 includes an indication 92 of the access technol ogy type, such as
a W-MX, CDPD, GERAN, UTRAN, LTE, CDWVA 2000, EDVO etc. The buffer
further includes an access technol ogy network identifier 94, such as SSID
val ue, MCC and f des a connection
type indicatiggwggygégﬁfggggﬁﬁin %ﬁa%ﬁgﬁgﬁ £§ ?F%ﬁ ﬁmgy way of a
PLMN or dopeation efenratiodiinent &f the pEesenbisf&etfont w:ﬁlabre tb b6 latietesedRInN det ai | s
98 related to cc SSs, e.%., the MCC, MNC, SID, etc, values of the PLM\
And, the Y g’ietei‘i@i‘tq hess o eemmuaiatio pennertivisy with theSSIRgte, e. g.
necessarya%ghggg@gﬁﬁqinfornation 102 of a tunnel endpoint. [0042] In the
illustration of Figure 4, a specific exanple of an I-W.ANis wutilized. In
t hi s exanpl e, EO@él]/\iFhebm@Ea’ 43auclodesrarihdicatiore ditthe ncsess eohmwilédy tyhe PLIMN

Cpei 11 cattln SR ekt CHED TN GPRAN AT Grhin 1l BoYO. o7 (Fhe event
that no Pbﬁﬂl&f&&l@erlﬁdlﬁd&‘éﬁ%@@ess Eé&ﬁn&%%ﬁh&%ﬂgﬁl\éhﬁﬁe%t §iBRta3 Ssppset -up a
direct I PSec tunnel to the HPLWN e wrel ess device using standard

pr ocedur evalug MECaad MY Eevabss, dtor And;the beﬁhmlmmcluépss@ edrineetiomtypelocunent

TS33. 234. cessf ul bI| el ess devi ce
forthar cingRaBoR Y8 i s n oSt oAl hRbuceloh B avan dhe BTN el s |
connect i ogonnéitthn, EicO The biftbtfurier inthidbdPESINGR tAR1Y 9‘8‘ RI1E oQRcdte.g.

connecti on- %4§@t i nformati on relatingbto aut hentication 106, suc "as that

i dent i fyi #§ NBYC, SIBesici valuestatdhe PEMMdAnd thohyfferfushwnelodesect i on or

of the ¢ UorR o B8 o Pl doPrt P TP B PO B el ™ 20 ©°°

i | lustrateasipaintabl e 116 representative of an exenplary storage format used

pursuant to an_enbodi rren%_gof the present invention.. An identifier field
118, a st ruct utd942] I the lustration ofFigaied, ampeqific gxampla af aEl-WlkANts f i cat i on

field 126y18ed. In this example, the wireless device performs authentication with the PLMN

pursuant to standard procedures, such as those set forth in technical specification
document TS.24.234 using EAP authentication. In the event that no PLMNs are
discovered, the wireless device attempts to set-up a direct IPSec tunnel to the HPLMN
of the wireless device using standard procedures, such as those set forth in technical
specification document TS33.234. Upon successful establishment to the PLMN, the
wircless device further stores at the buffer details associated with that successful
connection. And, Figure 4 further includes SSID information 104, connection-type
information relating to authentication 106, such as that identifying whether
identification is made by way of PLMN connection or direct connection. Additional
PLMN details 108 and a necessary IP address of the tunnel endpoint 112 are further
buffered.

{0043] Figure 5 illustrates a table 116 representative of an exemplary storage
format used pursuant to an embodiment of the present invention. An identifier field
118, a structure field 122, an optional field 124, an SFI identification field 126, a
record size field 128, an update activity field 132, and an access condition field 134
all form part of the table. A single-byte WSDI length field 138 and a WSID
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record size field 128, an update activity field 132, and an access
condition field 134 all formpart of the table. A single-byte WSDI | ength
field 138 and a WaI D 10 indication 144 all formpart of the table. The
contents of the field 138 gives the nunber of bytes of the follow ng data
item i.e., the field 142 that contains the W8I D val ue. Coding of the
contents of the field, in the exenplary inplenentation, is wunsigned |ength
coded on one byte. The field 142 contains a WLAN specific identifier
(Wsl D) val .such t hat defin i nt echni cal ifi.cation, document TS
a. 234 | abfiicarii iR AT SumE bt S o R B B R Rary ™ Unused
bytes ar gudBér df®yteslof tlRollowinguReit@hlitethafield 1@ rthat@bnfalis th@WgDor for a
| engt h cal cul ation. [0044] The Tabl e 146, shown in Figure 6, also

r epr esent ¥alae Erdingoahe coaterisof the Beldputbe exrmplarydpelasdrions san enbodi ment

of the pr i ion.. T I t QG| 0 Nlerefield 148, a
struct ufeﬁ?ﬁq%feg 1%@?5%%&00&4}%@?%& %&%%ggggﬁ%ggk%@?{ﬁgéy%ﬁlgg a file size
field 158jdeatifie@SI®)aatuecysuch ab iledt defifid, in acvtinial pecresti@odstniiean TS i el d
164. And P i.ndi gati on 166, of bet ween one and. t hree tes.. The contents
o0 e PLEAZEh ! i B P Gae e et (IS T ST Yy DRERE B oued by

th bi | k i I i i ) ith
e nobi | gre REfWRE aﬁ@ﬂ&ﬁg\g 1R ak 3 gﬁgtz)‘-f('t) o % _mpwn]@ﬁ dalcBatfhn. W

t echni cal specification unment T [ 0045]" Figure 7
illustrates a Te4HeTheBabladdbodhows it Figune 6,Talsd eplesents hoexerplaryHogoate 6, but

f th | f t d pur. t ti f nbodi nent of
Che" pr esoHICH HEBHA B PPorHgn P 5R EmBURF Db RESCH Y SRIRE) ARSI ol d 148, a
struct ur ejrfchifled ad RRnBAEH el P08, a0hdlkctuiré Akl 1524an dptiongl Feld 384, HeESHE

representative of a record size field is here provided as well as, again

al so, an GpldakSé, ale size feld 1 68 cinngdateastivitn figlddé2sansomiccessicondidpa 164, The

Tabl e 146 re 4 nclu i .e- el 6.7 4 Lyl th of
access tegrﬁl@oﬁ%gg%d&gm %rd [}%{(ﬁ? gg\éegf%%/t‘%gg} ?rgeq adidfgégtoh’{% ) ‘i‘lﬁgg%lﬁﬁl es the
access t eghthePOgINtiygeifiefidcludede. &6 theaholiikecoliigy godd otlowed Bl lthe mekitg i f i es

t he access technol o ID..L Afield 170 identifies_a connection type, a field
171 i denBetwogkscedes gflqshrragts PEQNiddnoppoTmify de- &, Pt technical spesiicabiones a
serving n ! iofifpfation. [0046] In the event of |oss of

connecti v?%éﬁﬂvﬁthiﬁhrﬁgségﬁD remai ns avail able, the wreless device
retrieves stor fi4shFipguna? ilhntraganTable 146, Sfldgouk to thedablll M6 shown in

Figure 6, but of another exemplary format used pursuant to operation of an
embodiment of the present invention. The table again includes an identifier field 148,
a structure field 152 and an optional field 154. A field 158, here representative of a
record size field is here provided as well as, again also, an update activity field 162
and an access condition field 164. The Table 146 here includes a single-byte field
167 identifying a length of access technology identifier followed by a field 168 that
identifies the access technology type. A field 169 of the designated length, identifies
the access technology ID. A field 170 identifies a connection type, a field 171
identifies a serving network type, and a field 172 identifies a serving network
identification.

[0046] In the event of loss of connectivity while the SSID remains available,
the wireless device retrieves stored information against the SSID. If the HPLM
associated with the wireless device is available or the equivalent HPLMN is available,
the wireless device attempts to obtain access using the procedure set forth in the table.

Or, the last registered PLMN identified in the Table 146 is attempted to be used.
11 |



associated with the wireless device is available or the equivalent HPLMN is
available, the wireless device attenpts to obtain access using the
procedure set forth in the table. O, the last registered PLMN identified
in the Table 146 is attenpted to be used. 11 [0047] If the access network
is lost, the wireless device attenpts to discover the access network. If

t he frequency/ channel upon which it was previously located is stored, the
wireless device first attenpts to find the network on t he frequency/ channel
Lhat 1S retrl oYafly) FAELNSGork b MUFIES R ERM ERi! Melrbuflo @By e Scan,
in one inple nta I'on s [ ‘ocat es OWn access netmork

or, alt er thetaetass netwoeln Iﬂme ameklajﬂbmﬁxelacpmm@lyclbam ﬂnanmd;ebnatedinaust ed.
If the latter, .and the Iast- stored ac&Rgs net wor k h s been I ated, then

the wi r el BOEddRFEISE KBRS s aifemels i fiRd Ui TP RS QOgRr SRRV /RaRne | ul ar
netvork ag,,pire %@ecﬁb@ﬁl@rvﬂﬁt?m{r@&ss dVide FarkQcaR Phe sdali€inSRRI Ch, 1T the
wi rel ess device discovers an access network that Is known to support HPLMN
connecti v1mplﬁmbtltetlon stnpowker ipdoates thelpstdmownhecate neiv@rkairedtesndtélyt access

Fapr esent SRRy egr T rhisoet BotdE 15e Pel Seatec T BB 05asPhe pr esent
| Vet | Ontofidsbess AB6hoH fod MGG, Binheirboskad ik scldo@ el devi ce

searches for available SSIDs and forns a |isting of available SSIDs
t oget her aid theichwegpondiag celhulavnaty pisastnsr thstabeve piogedirettindhe cotnsepf and as

i ndi cated_ by th wirel ess devic th, which of the
581 Dst o TSRl Rl A delisR beD iR BT e e BRIREAS i tq HBPSH ok
178, onceHPRMIC icbrbctiSityTaks, irforlifiléth &aition) tealRRReselets ittt hegeged.  Then,
and as indicated by the block 180, information related to the sel ected
SSI D and B&%e8f.ated PLMN is buffered. [0049] Thereafter, a deternination
is made, indic QPRI cation
connectivity hgd(ﬂgéﬂgu# %ﬂﬁﬁ%ﬂ% ?fﬂeﬁsggh?‘él?éem% aﬁﬂ\é’g’t ng%ngnnec ivity
cont i nuesthetptecesoofsrendtivniof ah @kbodingek of thetphesedicinivaition. Flspekd adx her wi se,
i f connun|cat|on c nnec ivit

h h h
bl ock 184ndigatedhy FBlﬂ? 184, tﬁ? Wérekca)? ﬁ%‘flt%faseq ﬁb%t%%#hl% éﬁs@géfag ;ng
retrievedg, fAag, 11sﬁﬁ% bPQ&a?l%ﬁdssti’MsE ﬂma&éﬁtﬁéﬁaﬁ?&aﬁzea%my?& diffror mation is

used in a reconnection reconnect e wreless device back into
communi catnfamationndhtn \antlyls md1cated by the block 176, the wireless device selects with

which of the SSIDs to form communication connection. And, as indicated by the
block 178, once selection is made, a communication connection is formed. Then, and
as indicated by the block 180, information related to the selected SSID and associated
PLMN is buffered.

[0049] Thereafter, a determination is made, indicated at the decision block
182, as to whether communication connectivity has been lost. If not, that is,
communication connectivity continues, the no branch is taken back to the decision
block. Otherwise, if communication connectivity is lost, the yes branch is taken to the
block 184. At the block 184, the buffered information is accessed and retrieved.
And, as indicated by the block 186, the retrieved information is used in a reconnection
attempt to reconnect the wireless device back into communication connectivity.

[0050] Power consumption and time delays associated with requiring the
wireless device to recreate an entire listing is obviated. Instead, buffered information

is retrieved from the buffer and used in a reconnection attempt.
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[ 0050] Power consunption and tine del ays associated wth requiring the

Wi reless device to recreate an entire listing is obviated. Instead,
buffered information is retrieved fromthe buffer and used in a
reconnection attenpt. 12 What is claimed is: 1. Apparatus (34) for a

Wi reless device (12) to facilitate reconnection thereof subsequent to |oss
of eit hdVhplisiclagmediisd nobi |l e network (PLMN) (16) or W.LAN (14) wireless
comuni cation connectivity said apparatus (34) conprising: a buffer (42)
configured to store an indication (84, 88) of an identity of a nost- recent
PLMN (16) andpfhibhs((34) fof @miartdss aovied (1I2he Riciligdte sroft@étioRtHetedf; and an
accessor (54) configured to access said buffer (42) responsive to the |oss
of eit [gebscakrat (o Ions Qfleetilebpubmmd(mquﬂwqt@p&@lé@ﬁ%ﬂﬁit eI €bhnectivity

to retri LadLcat i : g;g d thereat; the val ue
used to“§¥e e@%ﬁ?%r@?@é%%r@%ﬁ%ﬁ’ S%}cﬁ‘ﬁ’? ﬁlc(g{su\;‘\sn(?’ggé)s Eeﬂ%'ce (12) into the PLWN
(16) and VAN Luif) (42p sorfiiuedl foGrore an iiidativh (84, 88Pof abhidetpipaf atst-( 34) of
claiml1l wherein the wireless device (12) conprises an |- WAN, |nterworking

W r el es$eeBtBIMN @) mead WaAN (HBprpection pf Begvippiess dewce (i #¥ntity  of the

nost-recent R g%éﬁ% QneG ek : i fer (42
conpri ses an ﬂg% Qo%ﬁ?@{l‘ég et Igoéé%? |§Sf Ier, veg?ﬁtr%é’ﬁﬁsﬁ%‘.°s%%sgggar at l(.IS :
(34) of etthaithe PLMN(16) or SELANdt4essdess(codimurscation fcognectidity o @boese t he

SSI D val uge ,. the, SSI | ue 4) used to attenpt reconnection of the
i1 ol eosbiiged Hesingicsiion B Distorel W<t &) e BEARS PaeaD domEERTo o
connect oY ieWvirdess HaQicB PRB A YBe PENIN Ols) Gh@WD AN\UW @hitnddiGatiodent i ty of the
nost-recent PLMN (16) "and WLAN (14) connection stored at said buffer (42)
f urt her commgtivisgs a PLMN, Public Land Mobile Network, value (88)
associated with the SSID value (84). 5. The apparatus (34) of claim4
wherein said accessor (54) is configured to access the PLMN val ue (88),
the PLMy, val %e(aﬁﬁérat%?%&b@cl&hﬁQfm’ﬁeréiﬁ@hd\Qﬁ'@l@%ld&ﬂl@fqoﬁﬁﬁiseﬁ/‘ﬁﬂB| ess
device (12) into the PLMN (16) and WLAN (14) communi cation connectivity.

6. The é\%éNaﬁugrwoshlpg dirdessiIncal ArseMNatyyoska devieki€12e and whyreinsthe identiby

cont i gut9thc ost SR EP RO 87 hAd WIANAN4REERRR A YAEEH DL FIPERRN S (98)

comprises an SSID, Service Set Identifier, value (84).

3. The apparatus (34) of claim 2 wherein said accessor (54) is configured to access
the SSID value (84), the SSID value (84) used to attempt reconnection of the wireless
device (12} into the PLMN (16) and WLAN (14) communication connectivity.

4. The apparatus (34) of claim 2 wherein the identity of the most-recent PEMN (16)
and WLAN (14) connection stored at said buffer (42) further comprises a PLMN, Public
Land Mobile Network, value (88) associated with the SSID value (84).

5. The apparatus (34) of claim 4 wherein said accessor (54) is configured to access
the PLMN value (88), the PLMN value (88) used to attempt the reconnection of the
wireless device (12) into the PLMN (16) and WLAN (14) communication connectivity.

6. The apparatus (34) of claim 1 wherein said buffer (42) is further configured to

store an identity of an access connectivity mechanism (98).
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7. The apparatus (34) of claim6 wherein the access connectivity nmechani sm
whose identity is stored at said buffer (42) conprises the identity of a
direct IP, Internet Protocol, address. 8. The apparatus (34) of claiml
further conprising a connection |oss determner (47) configured to
determ ne occurrence of the |oss of connection of the wreless device (12)
of the 7PLIVNThe@ppaanits RUARE claimp 6vdercin theacress confslEity preehanisgn vhoKc cessor

54) bei.ng.. [ ot i fer.. ' t
ot er i ASRPYBhS MR BT RRECR Sl Bl Y B bEh S BORPT B SRorope)
appar at ygdesd) of claim8 wherein the PLMN (16) and W.LAN ( 14)

conmmuni cation connectivity conprises at | east one of SSID connectivity and
PLMN connectivity and wherein said connection |oss determner (47) is

further gconf igur, ! v o Qf . Lty and
the PL 'conrr{glgtaﬁ&r%tg.s (%%’?%‘l}@eﬂg%ﬁ?%tﬁ%p?%gﬁowﬁg?ﬁ(%? Sﬂr‘}?ﬁ%%f é(ifﬂc?)?rpri si ng
a commurbsfdirehtoadznrmind adctisrencebatf drentiossest dpdigetion of thyuviedessalediet €r2yiofie

exi stence of the PL 1 d WLAN, (14 CO ni cat,i on co tivity of the
wirel eséhmaéﬂl}wlh@i(ﬂ icem%ﬁé@féfaﬂwg{w _ is'i'f_d aﬁﬁ"fsf‘g&g%h_ St or ed
respons 'cxﬁﬁ%&ecﬂ&,t &L @Qiﬁ'b%@feﬁ@@? rdorSsi o GRIErMMtatiah hide 69 BB Chandctivn
determner (47). It. The apparatus (34) of claim 10 wherein the PLMN (16)
and W Al ddermaendfini cati on connectivity conprises at |east one of SSID

connectivity and PLMN connectivity and wherein said comuni cation
connectivity determner (47) is further configured to determ ne the at

| east ore of ThRepHehins ¢34)REelait istwheréid thdBL 6) BRNMACANYi4)y. 12. The
apparatus (34) o? claim1 wherein said buffer (42) conprises_a renovabl e

Menory ebmmamicationsoRIscivitoramerisgd pdeash onpel SHlDseansectydtyiapd PAMN . 13, The

t 34)..0f claim1 LN:. Sal f . I t
monory epaisvicging b el CELRLHARILS il (A7) SRR o glRr TOhen
facilit @eich@inedoRviaay bOthe SSIPlchhhdciiG)y amdithAPANIN béjncotioityruni cat i on

connectivity of a wireless device (12) subsequent to | oss of either the
PLWMN (16) or WLAN (14) communi cation connectivity said nethod conprising

the steRy Ofppe apparatus (34) of claim 1 further comprising a communication connectivity
determiner (47) configured to determine existence of the PLMN (16) and WLAN (14)
communication connectivity of the wireless device (12); the indication stored at said
buffer {(42) stored responsive to determination made by said communication connectivity

determiner (47).

I1.  The apparatus (34) of claim 10 wherein the PLMN (16) and WLAN (14)
communication connectivity comprises at least one of SSID connectivity and PLMN
connectivity and wherein said communication connectivity determiner (47) is further
configured to determine the at least one of the SSID connectivity and the PLMN

connectivity.

12.  The apparatus (34) of claim 1 wherein said buffer (42) comprises a removable

memory element removably connectable to the wireless device (12).

13.  The apparatus (34) of claim 1 wherein said buffer (42) comprises a permanent

memory clement of the wireless device (12).
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storing (180) an indication (84, 88) of an identity of a nost-recent PLWN
(16) and WLAN (14) connection of the wireless device (12); accessing (184)
the indication (84, 88) stored during said operation of storing (180)
responsive to the loss of the PLMN (16) and WLAN (14) connection to

retrieve a value of the indication (84, 88); and attenptin (&\186) to
reconned#. t hé mﬁﬂ@déh’@)(ﬂ@fvﬁ@l@ta(ﬂllg)feqoﬁ@@ﬁtloﬁ@fﬁdw(h@)ﬁngﬁﬂLA&L & (14)

Coation. it : | o) AT g8
cccessedoRIRGEERFa s it e bR R B Ypiehfr JEISERE BN B, 0P ) i
14 wher @UMN i 6) RIELAN Q8) edmstigichtigh dohBJtivigapidirsakodtamprivng thbsteps

i ndicatign (84, 88) at a renovable nenory el enent, renovably connectable to
the wi €l ess device (12). 16. The nethod of claim 14 wherein said

operation of i : i 1 i ndl JenN t
per manent mﬁ%}%@%éf@%&%{?& %@@ﬁg%ﬁ%@?gé{g{dﬁ% cc;efq?ridf??é(%ggp The ﬁé% ﬁgg) 01(?1 :
cl ai m 1AVhAdY @dhcamectompditiad wirnlesd devidediPLi ng to reconnect (186) conprises

attenpting to reconnect .intg the ni i tivit i th SSI D,
Service Set PE&HINE( ,Sﬂ@_r}f‘ 1PWTE&§=%§?°%%‘|@%%%@2§HC?ﬁ%£¥ ﬁ‘iv‘\’nfﬂg\ﬁ)ﬂ%}r)ei n
sai d operahhQfe Bfth@ldse Pl PLMIQ (IHRAWEAN @&%omﬁaﬁmfﬂosaﬁeaéawm& bhg to

reconnect "into the comunication connectivity"with a PLMN, Public Land
Mobi | e Ket indicktigrl @B, 8F9andThe net hod of cl aim 14 wherein said operation of

g; E)te gg;: ngcgﬁﬂé@gﬁ%ﬁ%§)§tocrgc nrnlegtq‘.ﬁe %Erteﬁeg?éévri]& (tlg) ifn 0r @G%Lm?fé) alnﬁ’ I nternet
WLAN (14) communication connectivity using the value of the indication (84, 88)

accessed during said operation of accessing (184).

15.  The method of claim 14 wherein said operation of storing (180) comprises storing
the indication (84, 88) at a removable memory element, removably connectable to the

wireless device (12).

16.  The method of claim 14 wherein said operation of storing (180) comprises storing

the indication (84, 88) at a permanent memory element of the wireless device (12).

17.  The method of claim 14 wherein said operation of attempting to reconnect (186}
comprises attempting to reconnect into the communication connectivity with an SSID,

Service Set Identifier, entity (84).
18.  The method of claim 14 wherein said operation of attempting to reconnect {186)
comprises attempting to reconnect into the communication connectivity with a PLMN,

Public Land Mobile Network (16).

19.  The method of claim 14 wherein said operation of attempting to reconnect

comprises attempting to form a direct 1P, Internet Protocol, connection.

15



