WD 2004/ 089015 PCT/ CA2003/ 000459 METHOD OF ENCODED~CHANNEL. ACQUI SI TI ON
FI ELD OF THE | NVENTI ON [ 0001] The present invention relates generally to
acquiring wocemeigati on network connection from an encseedassioghmlse More
particularly, the present invention relates to detecting encoded channels
in a frequency band and obtaining a connection from a network related to
the detected encoded channel N [0002] In the
field of wireless coMERHOROQEENCQPED (H oS4 R ati on  devi ces
("rmobi |l e devices") such as ceIIuIar phones and personal digital assistants
w th integIEtOMEAE IPSENDIONNI cations, nove fromregions of service to
regions without service. Additionally, nobile devices can be initialized
in areas e[(l!)h]a]r W t I’i‘harpmjemh@muenti@emﬁteeger\m&}y & m*ttmihirg denonoaingtagen not

have serV|c erf or e a Si ion deternlne i f there
"5 Geabl EctplnaPREo R el o Pe SR bt OReBER e oy Y R e
channel s d&ﬂatdseddttactﬁlgmn@ﬂedi elliaﬁ[ndfleﬁl a‘ﬂi@ﬂenmycbymdambte@mdgﬁ esmkectndivnch of

t he channel s ﬁ H a s% % can be used to obtain service. [000]
The pIuraI?P?WS e A g %WP%@HOEW ¥ fsquency band are used to pernit a
plurality of service providers to offer cellular service. Typically, a
frequency BAGKGROUNLDYO#FHHE ANVEXAGIOMannel s. Each service provider is
typically allocated a nunber of channels in each frequency band so that it
can situat B082Inunbedn ¢fie felb|aflvdrelese coinpanisitians, vigelessrraehile cormyeunicationf

overl appin 1 8¢ r vi des
encoded si %ﬁggg?‘&?\& glealfe ) E‘?&l?f] Ssqt%lﬂdlzﬁt &{%}gﬁﬁé{j ?@kséﬁati Lglll%éép%j %g altn éeéc‘ﬁlrifgl ogi es
such as flmagtaeadcylrbbﬁpcqmnurﬁmm&] mmfreyﬁmbaglmsdefvmﬂse acr geg@WpVitlant wit h
Communt cat IOIE (RN s e Res il v AR Sl el YRS RRE onal
nobi | e deviegds:. @éﬂﬂanﬁm‘cﬁﬂeldyvzse:ms abi hat\aheemharin&lrﬁermma mgealab@mﬂaﬁmdan

frequency band to create a |ist .of nel s 1 hat cotal coded

i onal s, TRaSephBRiEReEs Rupl Wit aliaGF g <BehiRh iRy SEM at | ovs
the nobi | ecldemlLesfined e gipsddlermived frequescyalsmaad ate[edmnewml@ﬂtse timankld 0

provi de the m,)bllg?q(ilgw ce network connectivity. If there are no networks

t hat of f er®PHE % afjeAR bEISTHGORBILETSN: t he nobil e device sel ects

[6GO3] The plurality of channels defined in a frequency band are used to permit a

plurality of service providers to offer cellular service, Typically, a frequency band is
divided into 255 channels. Each service provider is typically allocated a number of
channels in each frequency band so that it can situate a number of cellular service sites to
create a series of overlapping coverage areas. Each cellular service site typically provides
encoded signals on a number of distinct channels to allow for technologies such as
frequency hopping.

[0004] Many mobile devices are compliant with the standards established through
the Global System for Mobile Communications (GSM). In compliance with the GSM
standard, conventional mobile devices sequentially scan all the channels in the allocated
frequency band to create a list of the channels that contain GSM encoded signals. The
channel with the highest signal power in the list that allows the mobile device to register
with its associated network is used to provide the mobile device network connectivity. If

there are no networks that offer the mobile device registration, the mobile device selects



-1 WD 200d/ 0s9015 PCT/ CA2003/0004i9 the channel with the highest signal
power and registers for energency service on the correspondi ng networKk.

Thi s net wowo fel/@ebison process is governed by a nunber ofp&Sihadbafday ds,
i ncl udi ng GM standard 5.08. [0005] Wen a nobil e device does not detect a

chanrel with which it can register, it periodically rescans the channels
to determne if service has becone avail able, Wen a nobile device is in a
regi on t hathedghsanghgrithofhe drighest GiRead notve gt eegisteys € NEIRATERNCE iSHNICE | Walie

power, as thes3GRIMY chﬁkoﬁ}%ﬁ%%ﬂ@s&é@éﬂﬁ{ pﬂo%ﬁ@%o‘é&n@@@ﬁ 201@Ber of

nobile device in a region wt service w consune a great dea of
power unl eséndagds, inclyding S1Shé siandaedhH88.i s large in relation to the amount of

time that fhgspcan tgk&s, o gﬂ@@&b@& cioE'sC £SO %ﬂﬁm‘ihﬁﬁwh@&t }’]‘ga%’}e%&@xns

i ncreases battery life, 1t decreases t e possi Ity that t of the
mobi | e deitipesodibdlly rbrsamshihe clsmels o desrwineef agvisobas Ersoint almlebleWhavai | abl e.

Thus, d 3
us esi ?f{&gﬁé daflce 5 'HQQ% rva{t.é ﬁa!) n%go@}sgﬁrgﬁ% F@% caﬂ %blgsﬂmt%s %‘réﬁﬂga?%OOG]

bet ween ba power conge
wonl d, t her géweas the scadmagl@la:gexsusaﬁaomﬁnmﬁmiel apetheivi dﬁmts,oa mebisbdegick dn of f er

bolt r ap'e(rjfe%lo%%%%r Vs flceav?l' conTume aa%%at 8@? f' ?Oﬁeﬂﬁl%ﬁ; HPER %% ??& stcgrrlsXsl ife

whi | e rm ng 656 channe
| fi 1VEI ~I TlaGielin (818G to. the anetltad thfie tantheedanngkea. Allidgk mtmasmg thieotiae

net ~a+or k Vi ng ass hannel s cordi ng
to an as peE%WS?n THE 5?%3538?1‘53%69’&2‘%1 I} g‘?ﬁ““@é‘?&%@@@%@%ﬂ? Qg hg o, ﬁ subset's
of channel gevivzt will Benaldacbeedsaivighal sddh hsdie debédnhed thvhitabde. "maarmellgnerara,d

est abl i shi ng a? connect i oa(éfet a+een the ﬂ}“ée device and tha netvvor(l;

associ at ed*TAid ACEHECHEH “&‘EF FIEHG TAEPTT RRETEGTT JALEY AREGHERSTY YRR [ coos)
I n accor dagig@lmqml},ltajﬂqﬁﬁb@r aspect of the invention, a nobile device for
connecti ng an accessible wireless network transmtting an enco d signal

in at |east Gﬁﬂ of Ta"BHtr BPPIYe oF aéranas fang Bokilediiien b@o%%toq El udes a

transcei Vepoth GPRI §iSdRByaof NARMSle EUPSBhnR! 8fd Qhpfditd SRSt iR whilsubset
of the channels in the frequency band and for contpr olling the transceiver

to scan t heerfoRaingdhese Fipnpelscadl ect ed subset, an encoded signal detector
for identifying channels scanned by the transcei ver carryi ng encoded

signals, aggMMARY OF THE INVENTION

[06607] A method of connecting a mobile device to a network having associated
channels carrying encoded signals, according to an aspect of the present invention,
comprises scanning selected subsets of channels until an encoded signal is identified in a
channel, and establishing a connection between the mobile device and the network
associated with the channel carrying the identified encoded signal.

[0008] In accordance with another aspect of the invention, a mobile device for
connecting to an accessible wireless network transmitting an encoded signal in at least one
of a plurality of channels in a frequency band, includes a transceiver, comprising a channel
subset selector for selecting a subset of the channels in the frequency band and for
controlling the transceiver to scan the channels in the selected subset, an encoded signal
detector for identifying channels scanned by the transceiver carrying encoded signals, and
a network device tegistrar for registering the mobile device on an accessible network

associated with a channel carrying an identified encoded signal.



a network device registar for registering the nobile device on an

accessi bl e network associated with a chaunel carrying an identified
encoded si gedoos/ef0wo zooai os~ots rcTi cAZOOSi oooasy [ 0008d1/E8 heso@spPeCt s
and features of the present invention will becone apparent to those
ordinarily skilled in the art upon review of the follow ng description of
specific iments, of the invention in conjunction with the acconpanyi ng

figures. B DESCRMPHY &Rpeei and-ea At Nies gsew tnjentior il repme apmaranhie

present i nvfedel GBinwtily| skDRW iR €8S GibbiD hie v Yf Yi@ﬁoﬁéwm%@%ﬁpﬁox? Bk ¥pechlct h
referencetott&e attached Fi gures, wherein: Fig. IS a flhowch a]%

i |lustrati rigHee Bl St wgo,&,lélrl%%éwthﬁhfgaccemp@yalgfﬂg@mhart
illustrating a method of building a potential channel list; Fig. 3 is a
fl ownchart iBRIER DESCRIPRIORGIOCHEDRAWINGW a GSM channel list; Fig. 4 is
a flowhart illustrating a nethod of registering on a GSM channel from a

GSM channel[00108t ; Fi Embedﬁems od tiid praehaidvedtdnUsllndw BE descBEN B4 wafy dxui | di ng
a GSM channel | st ect of the present invention; Figure

6is a flofSHEPE I Y,‘ﬂ&’?}%‘ﬂ“«l}? t%&‘eémfgff?ﬁ’@ﬁltﬁsd’f hetes et hod of the present

i nvention; Figure 7 F@ alsfadﬂwdﬂmInulsdreltmgtarr@ttﬂda%f@n@ihg%%ﬂkéy preferred
enbodi nent of the present inventign; and Figure i s an bl ock diagram of a

nobi | e device, DETA llgE e Wt[%&ﬂm@@%ﬁa‘mﬂﬁm &t heotpiitial elppnnel
invention proviges a method of scanning channel s in frequency bands to

detect service whil e_conseryvi ng battery life. ? osed to the
conventional scanni ng€ot Sk 411‘511](9@%1#1%5@@*@@@@@“1 ingp G Mechdanel b

enpl oying a nethod gecordi Méh@lt@ﬂzsﬁ‘iﬁ%%tlﬁtt?& &ere@'ét?ﬁﬁ]&n b BSRPLA0R Fflscans

channel subsets until a signal is ow ng exenplary
embodi ment s desEPPHCTHEhatgblifti on with reference to conpliance to the GSM

standards, it will beggpdet s40athBYnt a8 SKbtbeds bilidhe: 8kt bl rist

according to an aspect of the present invention;

Figure 6 is a flowchart illustrating an embodiment of the method of the
present invention;

Figure 7 is a flowchart illustrating a presently preferred embodiment of the
present invention; and

Figure 8 is an block diagram of a mobile device.

BETAILED DESCRIPTION

[0011] Generally, the present invention provides a method of scamning channels in
frequency bands to detect service while conserving battery life. As opposed to the
conventional scanning of channels described above, a mobile device employing a method
according fo an aspect of the present invention scans channel subsets until a signal is
found. While the following exemplary embodiments describe the invention with reference
to compliance to the GSM standards, it will be understood by those skilled in the art that
the techniques described herein can be used in any telecommunications standard

employing channels.



t he techni ques described herein can be used in any tel econmuni cations
standard enploying channels. -3 WO 200-t/0S9015 PCT/ CA2003/ 000~159 [0012]

I n order twdigagodois channel with the highest signal pomepcf,bﬁm}%&dhg)ffer
the nobile device service, nobile devices are known to inplenent a

frequency scanning nmethod as illustrated in Figure 1. \Wen a nobile device
is wthout service, it builds a Potent_i al channel list in step 100. The
channel s i AO8RE pot ehitGrdgr te R kelchannal wigh he tiipbpst sigaalmewer thyt Wlﬁ@fﬁ‘?bibﬁl e

device in sidRe Hdict QBI@%ehﬁbl@ d%&e@ My @W LS ifnPre {n@x?t ?%teﬁﬁg%ﬁlscaﬁ n nel

list carry GSM encoded signals. This analysis re ts In
list. In ﬂeél}f’dlf!}zlﬂlﬁfttﬁéedrmﬁlme deWhee as@b@bt devideds stithowfoperticee hahwiéSt a

associ at ed Weﬁ&hla&aﬁfé 3n]bLt§rpO 181& ”F\%r gha%é}pnm E'ot%rﬁlaf %%\Inﬁélel st e 8{3 erwi se

create a connecti on. a potenti anne in step 100,
many nobi | écagesd bjeshecmrﬁfﬂmelvgﬁs Ien‘;@pd@-’l\tardb@tmcmtmh tHaeneheinhbel polehtindt r at ed

in Figure annsld e y 0 fre band.
In step 1oétlanhﬁ1 ) %F%%t%gy %%ﬁﬁd;{l |a§ ?ggsnz!ﬁg@%a? ges(‘ifet{ glp?imbﬁgd Fl?anﬁ %gggﬁﬂannel
carries a slepriéi, ﬂwtmoqw@v@mcexdaedtlmgstzanperstecllameeirﬂsm(htddhwels laoladcessTble

det erm nat II]Q[Q/OS\T wﬂlb%hf%ﬂ‘@ele%s% gf (%CEEGIWIS cxeagla COPlIl'Gé)% N, St ep 110 and if

suf fici ent power rese R&WA "Whbil e device will record

t he channelGG1AF or natTcobuxldm ;a)tqmmale:mtxmral list ehaten 200, iagd molaﬂes&@ﬁbei&zﬁrenﬂjt er

recordintr ¢ for matl in,st 11 ernning.in step 110

that & of gfar o ety pf BeiafieRa th it 2 a8ier ke btiells' SudlfLe

proceeds t @ostilp fitddencbardelastgel 08; iRatleodd cEanf@de s@ané@to\tﬁ&ﬁhﬁeﬁf @& not

tl xe nosC recelntl%ﬁscanned channel is the last channe] in the gang If the
8 ¥ 1.t Hée

scanned ch&Hi8 bt? (7@ | %S RWShncesding e PrEYsiraney Bt nobi | e

devi ce seqoeaibiiduoy oFehepdertine diextel Ghanneh sudph fohend rredauRReY phaddsi n step
116. Upon sel ectltﬁggthe next channel, the npbile device repeats tlae

scanni ng pPEEESE: hannglnie mebile devigs el reaerd the C}Pf}“éﬁfdéﬁ%’jiat’d’éh’éla pateafitl ect ed.

Wien it i ghadlgdiendti pediep NSt et 1dcdRE thBecReAINGEh-ERAING] step 11 Jast
channel in_the frequency band, the recorded channel Tist is provided as

the pot ent fESMENAS AR step] O thifra sigaaliwitls sfcignopower Go 14y PIEFRjlirthe nobile
i T ustrat egedokRQwRd Bl I%?Gilmw et g Bé&i’ﬂh{]’glo\ﬁhé E:Qdé:ggatg nﬁl'@?fl&f (?I Adifhe R enti al

channel list contain GSM encoded signhals. In step rst channel in
the pot enferally shaae chanpelis fhe lase pi@f@ﬂ@dn theubagd op tlmanmﬁeh@hdnﬁept the

anal yzed tQudgh&leMnRe frbqdehey band, the mobile device sequentially selects the next channel
in the frequency band in step 116. Upon selecting the next channel, the mobile device
repeats the scanning process untit the last channel in the frequency band is selected. When
it is determined in step 134 that the scanned channel is the last channel in the frequency
band, the recorded channel list is provided as the potential channel list for use in step 102,
[0014] Figure 3 illustrates a known method of determining which channels in the
potential channel list contain GSM encoded signals. In step 118 the first channel in the
potential channel list is selected. In step 122, the channel is analyzed to determine if it
carries a GSM encoded signal. If the channel carries a GSM encoded signal, the channel
information is recorded in a GSM channel list in step 124, Following the recording of the
channel information, or if the signal is determined in step 122 to not contain a GSM
encoded signal, the mobile device determines, in step 126, if the presently selected

channel is the Iast enfry in the potential channel list. If the entry is not the last entry in the



canies a GSM encoded signal |If the channel carries a GSM encoded signal,
the channel information is recorded in a GSM channel ]JisCin step 124.
Fol | owi ng woe2zoneasants ng of the channel information, or ipct/og2@bgnakeis
determned in step 122 to not contain a GSM encoded signal, the nobile
device determines, in step 126, if the presently selected channel is the

| ast entry ip E.Qecﬁ%?tg ti@%3 channe| t&%t If the., entry is not the ]ast
entry in tH8 % B%/t B SUBCH BASHOS AHBNHLY stepotZSn fidihe @paliBels | st
the next entpeytell indilhedl the slanhéls §elhe eh@@lidt Mad ©Rn 18Byzc8NWhtN@eINBLMSIiG 1S
repeated u hannels in the entry list have been anal yZzed. Wen

ntil all the _
t he | ast eﬁé‘erlfft ﬁ?f be?%%naﬁizg‘i” 58N ebmneldist ysEaefhe GSM chancel 1ist is
created. [ QOW3] Fi gurigud 4 hihidghieahe Sxaib18Y SRR YurFREP QG 1y LaRkiby dﬁ'S teﬁ by
e

a variety of nobile devices to connect to a network associated wt
channel camPSHIAGCTIFRE 13 PR @ netEshk anedeed wih diradhains! earsdralhaseonsetth st ep

104 of Fi gyt lencde pl; ] ] t M ¢h .S d
sel ects the charlllﬁel cgér}%ilﬁfgi%g&g% r”@ﬁé%?@“gﬁg %?lr\lél g’t g‘ggqﬁ%ﬁé@ dleﬁ]gcgdevi ce

then at t emskamines ha(SMathanped frtsnd arlewsnthothanhed cawling tedaungeet signahintstsp GSM
station pr qgﬁ.df‘lﬁglie(/iiaé‘ttheﬁ'a&%éts td {ni@at%sﬁgt%éﬁ tgf% hlt%Blié: %i&ewi%&?éﬁm step

132, the nobile device regisSters wt atronin step nd the
process endgtion proyiggissthataigneh If ¢ &19ddtredieratimdenn e medepinks8d, 12hkemddiik e

devi ce det gEmiRS:dds L | e hannel  is the last channel in
t he GSM channel Fe%fssets. F}ﬁ t{?%g%g@%%%{?ligl (g:{%ag%eﬁmf{s}ler%?ce%%n Salsftle%lﬁ?ar%ﬂc/mi n the
li st the nexmonirsmadsanetcp d82,shagmalilei dviseleeateksiifiths pepently Seclactel] tHaenel

regi strati ke til.either channel, .su rti .

rogi strati P TOEGRR WERKTRRY Mkl G NG R E) BRRG EHBOGE b S imn st ep
136 it is tetlst themest mbatpoakifult dignat hasaheds ii fief 188 hidsthe hepi@ratiee process
exhaust ed, mobi.l e, devi.ce wll re i‘so'g.e_r_ N step 140, r Enmergency
Servi ce onl%sﬁlges’ Hlétflv(%tp?% aa(glg%e:imﬁ‘fp@al%%tlﬁDWLH‘é‘O’&ﬁaﬁqi?éﬁ%deéa}eﬁﬁﬂCE cg]t‘srtongest
signal in ishexh@8Mdcfainnedp 13651t.is dReghisdd Bki @D lRNCHAOREIAGCES Jisbhevengenor k f or
Emergency Service is required far conpliance to the GSM standard. A rescan
counter 1 sSRRENCG S PP e vl E§siaomn ff@b%‘iv foh SingFecAGt SeMicher B ed
Fi gures 1-detwoik dssocesanmith fheehamBbli dafy e VieC@Bned: sipiil Id @Ak BRI andhBQTAN
counter if_no service is detected at elther_step 140 or step 102, Thus if

there are REPURIARCPS WArArcesiGlameponer o Tuxgewsy obotive ishiesiel dforor | f
no channel somyandab MieNGsia s ENe ades Suanak dRhenilifRed ifdHdazt he rescan
counter | S[O?)%] toa Though not illustrated in Figures 1-4, it is common for mobile devices to
8 ,

initialize a rescan counter if no service is detected at either step 100 or step 102, Thus if
there are no channels with signal power in excess of the threshold, or if no channels
containing a GSM encoded signal are identified, the rescan counter is set to a
predetermined value, such as 30 seconds. Upon expiry of the rescan counter the process
restarts at step 100.

[0017] As discussed above, it is common for a single cellular station to provide
signals on a plurality of channels in the frequency band. The multiple channels used by
each cellular station are designed to allow a user to take advantage of noise suppressing

technologies such as frequency hopping. To implement frequency hopping, cellular

stations typically spread the channels that they utilize over the complete frequency band.



predet erm ned val ue, such as 30 seconds. Upon expiry of the rescan counter
the process restarts at step 100. [0017] As discussed above, it is common

for a single weldgehar station to provide signals on a pluFaehiogsofosse
channel s in the frequency band. The nultiple .channels used by each
cellular station are designed to allow a user to take advantage of noise

suppr essi ng t echnol ogi es, such as fr c1uency hoppi ng. To inplement frequency
hoppi ng, cdPPflar s&sadAs @ %P@é?tl%f Eppieaaat ityantionaHrresnseadingt oftseyeeut i | i ze

over the coRp ghufipld 8AYEIC% Q@[bqed to %xo\OQe@Q{é{h%%@%?anﬁﬁE/ t%%QQ@eQQ%SQ

[0018] Accordin to an aspect of present i1 nvention, this spreadi ng of
service ovdpesmbhis jaBpes énéﬁm@lt% bp smé&lme@mféa frequentlp i de d831¥Pe1tS o dlig a

scanni ng t hadhikedWeeso %%@y aéduHE% sam %16}4 LIQWR tEg' caﬁg?tpﬁe E&f&ﬁleﬁ’% rmed

nore frequently if the esire is to al'lowa no devicée to rapl
acquire a §F11§%ﬂt€r‘/@$ pievioadly vk ta IPF@V@@amlscetdcbaﬁ@ypeﬂgﬁ@rm@ lelolﬂh@m@arre

ntervals g ous! VinisedubOy LAV SEAURRK. PRLLR MoHRARGIE DAL EAS 1 { hout

service. [00 I n one e Seft 1 nvent on
devi ce scaanS@hbis'/tha chawiekeit tof fltcmencyhammiedhsmgreaﬂhacaﬁrAqubmylsbaﬂtibﬂtar| ng

each scan. ¢ z!nr@ Cliltyb%)]a an %{) At 4O rsgt ‘E)?/Hle ceflanlyelspnag'%does

apart, if a can o & Chanherd Tnt ¢ r equency
not find af@dmmbmdﬁhbeanrfaﬂd a G$M| es;lccsieatsjgshll, tad sltz)astwalﬂglh)kelyhhﬁt thdwerne are

B g e A
second substet p1 ea‘emt 1Ineermbﬁ, nhetest boan ﬁﬂ&lfofmﬁﬂuemﬁh)tommdset thesehstibs et :iecan be
over | appi n from each ot her

| f th
channel s i e@‘é@ﬁy %85‘#!“%%686 BB eCte ?@é"’lt]r&’éiﬁ}ésca glléfnw n % aah\mugezehgo ©

encoded si giahimganhy dabetbeaheichaninsislih kehycdhas rrid&léd@ﬁt@h@dx@é:escaﬂ asent | n
t he unscanned ch(g els. If, a dlffq?rent Subset of channgl S is selected for
the subseq enfedefl signals eyeptetectsd ifisd kgl haidiosiwekrse pisebeieal | t he

channel s i QndchnelicREMERCY 2Nl QuERSHT BaneAPLEL 8R! YR BBqudf sdah€
channel s in the frequency band. [0020] The ensuing descrlptlon descri bes a

met hod wheftds Pieiblsdp é&%ﬂﬁ@ﬁﬁ%ﬁ 0 ¥ BLhe ATEneF BHhalreassetLapd iy esWehal f of

the Channel:&nbl@tetcbﬁ'@lﬁ%%ﬁHﬁrﬂzﬁ%n@@@ﬁlthe@%@lué’l\ﬁa?ﬁﬁlda second sel ected subset
corresponds to the ot hannels. In a presently preferred

embodi nent [*8flk of tHE YupsstdssEripr sjseritss romethed e&)@w Hgntsbectsd 8hsfinel s in

corresponds with a subset that is half of the channels in the frequency band, and where a
second selected subset corresponds to the other half of the channels. In a presently
preferred embodiment, one of the subscts corresponds to the even numbered channels in
the frequency band, and the other subset corresponds to the odd numbered channels in the
frequency band. As will be discussed later, the present invention can be implemented
using other subsets.

[0021] A presently preferred embodiment of the method of the present invention is
illustrated in the flowchart of Figure 5. In step 200 the mobile device selects a first subset
of channels in the frequency band. In step 202 the channels are scanned to determine if the
selected subset contains channels carrying GSM encoded signals. If no GSM encoded
signals are detected, the mobile device initializes a rescan counter or timer and enters a
power saving sléep mode in step 204. Upon expiry of the timer, the mobile device selects

a subsequent subset in step 206, which in a presently preferred embodiment is the



t he frequency band, and the other subset corresponds to the odd nunbered

channels in the frequency band. As wll be discussed |ater, the present
i nvention Knmobfodossdl emented using other subsets. [0021]pA/0h8%8040:3
preferred enbodi nent of the nmethod of the present inventionis illustrated

in the flomhart of Figure 5. In step 200 the nobile device selects a first
subset of channels in the frequency band. Instep 202 the channels are

scanned to caEpEmRhe fhe fipfesubs Ehy bsaqypatbt seestadaiuect dh ivnetxgméngftgi ng GSM
encoded si gB@trfine |fan{ SndaaM GREOERE si%@@%ls%ﬁ%)ﬁ e B6 g&tinﬁg%n{lp&{e: & device

initializes a rescan counter or ti mer an ters a ower saving sleep node
in step 204he apwnilsan phersplesfed sisettis Aeprmindddo nosiih e WM enwdebiipml sAt this

subsequent ' - | B 5 Be R - el er Lment is
the -6 vio 3800 55l B BR A B0 B RS PN K RErh R PERRhICE:
The subseqegailishasetrsctiednsiehg8d. is then examned to determine if any
channel CaF@Z?ﬁ GSM 1! ggﬁgﬁ%‘ﬁ%ﬁ&pa %90%1@@'\11%@ lw?t?‘lxpﬁhg?'%%%{?a allglr% o EEIS%\PI Qne of

t he channe t he ‘se Sét IS determ ne , *¥ncoded
si gnal . At raffrrest totals e atdvesibie betverld &vi @eursicbnplelce etith dieM afantidrés, ingtérie i f i ed

GSM si gnal regi.ster itself to st abl i sh connectign.in ste 03.
Co022] 1t SR S sl et B LR Wy R R pleg g SBRe g
it is refeamréok tthehigﬁesapoaadé@ﬂieb&ceiemeigmrkpre'E&tl@rjﬁefézeemmmldhﬁémef fhe t h bG|SM-
standards, nohile devices typically regqgiste el ves.to the accessible
net wor k as&SETaEE W™ Fr{o‘{lﬁeé %ﬁﬁ%ﬁ&ﬂt% n é%ﬁ}‘eﬁl‘ﬁé(’({ %gﬁglfrﬁﬁég {mBISRERt B encoded
signal . A pegsenik)lipiafdrhetle erbeditentrigfie theronp B8Nty DYEDE 1208, Provi des
a nodification.to th hh.od of Figure 5 to jnplenment such a nethod. As

C1 1 ust r at e PIRRER AT Be araf‘yalra“ﬁ?lgm © BPleqfSdom et PAETS & @tﬁl%’el%aﬂ%e, a
det er mi nat inogte R0MaebBRE:. dNYio RaRR| Gyt DSvSal-sediedy subsetidGarics @ a GSM
signal is nade _in step 202 as befqgre. It no channel s _carrying GSM encoded
signal s ar &% dehhemelpdgrocepdy la e d04 tuevipisholesgise ddereveh iinsEr 262 as

previ ousl ya drs@El &8&ingHOWBWE kncddbd kidnftieRledB8ed, 3L HRABNE He B f¥diillefa CSM
encoded signal is identified, the nobile device assenbles a conplete GSM

channel |i<¥nisiesPdl phaynelrhstsine s bl Op elhiso vk dhebperiemethi g seeReing ciBepl enment
of the prexingishshe S¢ARNE; V%HQ?%Ean_ch[ sithse€ 8P 108, 3RS 8L Qy s%%{h@i g the
entire frequency band. %%ough it 1s present Ily preferr elg that the conplete
GSM channefitig §gquency band. Though it is presently preferred that the complete GSM channel list

be assembled in step 210 by scanning the complement of the selected subset, this

preference should not be construed as limiting. In step 212, the complete GSM channel list

is examined to determine whether a signal carried by a channel in the GSM channel list is

associated with an accessible network. If no accessible networks are identified, the mobile

device proceeds to step 140 as described earlier, and provides emergency only service. If

at least one accessible network is identified, the mobile device proceeds to step 104 where

it connects to the accessible network associated with channel carrying the strongest signal.

[0023] Figure 7 illustrates a presently preferred embodiment of the present

invention, A subset of channels is selected in step 200. In step 202, the channels in the

selected subset are scanned to identify any channels carrying a GSM encoded signal, ‘This

scanning and identification is performed by first creating a list of potential channels in step

218 by scanning through the channels in the subset to determine which channels cairy a

signal with power in excess of a threshold value. The potential channel list is examined in



be assenbled in step 210 by scanning the conpl enent of the sel ected subset,
this preference should not be construed as |imting. In step 212, the

conpl ete Gyl mbampels |ist s exam ned Co detern ne whet WT/@Aﬁogmﬁ;h.,)
carried by a claannel in The GSM channel list is associated auith an

accessi ble network. If no accessible networks are identified, Che nobile
device proceeds to step 140 as described earlier, and provides energency
onl'y servi &P 30 togdeterpiing ifomy eickessitsk samerwesM preofefbrigndli BEdo susB nobi | e

devi ce procgedsistag @Eﬁmea%e%@aess dntm%wg [58526402111{1%%6%9%%&%3?' ad?,@fswk

associ ated with channel carry rongest sign Igure 7
i |1 ustrat esaryipg E&Sdhengpdes @gm e@ idertifidd. rien proodss tphecepdseo ale ass¢mivipof Ron. A

subset of B@Bﬁﬁ‘e‘ éSM%h%ﬁllle?(htsﬁgy dé;'(f*;ﬁﬁﬁg tgeogi 102@'& éﬁéﬁg%gg irf Q@ gﬂgr&]%gs in

the select subset are scanne enti nne
encoded si geainingTHies congplarpntary auidsei d@ncﬂateﬁmmt iwduichi ®f p@af ciranmils by ﬂhr:r st

o elS 1ol plen@liaBObARL Bl AR S)0od. ShER. rEhBwiY AE°RRLAM, L AEST the

channel s in e su erm ne Whiceh channe Si Wit h
power in execwpted¥SM chdmelsisothd m/ca:hleléewéﬁheoq@ecﬂsemtsaeallﬂthwdmmbeﬂ nlszivej S

exam ned i 04/ 0890] 5, P 03,00045) . st 2 erm ne
i f any of ??1024Znt ri \é@ecegor()?’ ?/%gsc CE[8§SA§Q% |a6Y?§%ge F ﬂ?'FoFa %’ﬂ ﬁc%ﬁgl s are
i denti fi ed statitve 1spﬂypmeli;35agsxgntad mqﬂ&ah@ teapmeR04 \alrich Z@Gpc’mteabypi@.‘liyl fhe

channel s enc d s s are jden lfl process. proceeds
to the assé%‘ﬁ‘f&}l’“o(% %S fgfaé’néﬂé @h@fﬂh‘g? %“? §rt‘° “}%é‘sc?: ﬁ1 ﬁg“%“ﬁ%ca\uﬁol e
frequency h@ndicim ;ﬁbt&sﬁ)ﬂﬁﬂ.‘bf ferdingy a cfﬁ@;aiammg dche o@qn@lsemnbarcyanmbssy to
determ ne ich of the channels in the conplementary subset carry GSM

encoded si GHEITEE SERSFIUSHE WESHEhkaLUL dRBIS, DrNEhe! e dedsesmesHamhall | st
t he nobi | eﬂd;&‘ﬁhﬁﬁk@ﬁ@ﬁ%dﬁenb@bﬁ@p 104 as described above. [0024] The
above descr | l%gd nmet hods take advantage of the fact that each GSM station
is typical I[‘ip 5si gnefl aaplﬁeﬂ?thieﬂﬁiﬁeéfenﬁjl‘?éﬁﬁéF $hq 3¢t RhFeapnels b e rftpgaency

Typi cal Iy, bid¥eis SRERCHEORyPEisRirS %Q@s@@s ot fﬁh%ﬁ%ép%nwnglm REOM A GubibgrefObI | €
device with a statistically significant probability of finding a channel

in a scan &Rt 2ad Heerhes rograpRBngto teyoddsamberadrgarnglss Byhisrrmbedissst s t hat

are di stingie BanS@hbi83a10b BEWMmBRY Gl nel's in
t he frequencmS éln 1[ % 25] kn %lllprge%rgﬁlt]yéﬁlg?%f n%églcﬁ%%eid%ﬂﬁgéget of

channel s i Aydldse 26 rdetyisak yiatiomn fansotsch vierd i meblI@le) ofi dbpwiclss isisbghls, t he
first corrgspandihg it @il hﬁlsﬁz\ﬁeﬁar{hw]?%gﬂ even and odd channels. As a result, if a

station is within range of the mobile device it is likely that it will be detected with a single
scan of one subset. As scanning each subset takes half the time of a full scan, the mobile
device can scan as often as a prior art device and consume approximately half the power,
while not significantly diminishing the probability of detecting a channel carrying a GSM
encoded signal. Additionally, as competing service providers typically provide
overlapping service areas, it is likely that there will be more than one station covering a
region, further increasing the probability that there will be at least one even and one odd
channel in use to transmit GSM encoded signals,

[0026] Table 1 illustrates a potential distribution of GSM signals in 255 channels.
Three GSM networks: network A, network B, and network C; are each associated with a
number of channels carrying GSM encoded signals. In a scan of the first selected subset

(the odd numbered channels), the mobile device detects GSM encoded signals catried in



channel s, and the other corresponding to the odd nunbered channels. In Chis
enbodi nent, each scatr covers half of the chanrels; and the entire
frequency wangoi/sseszanned ever}+ two cycles. As a typi capostatio®noosso
transmts a signal on a plurality of channels, it is highl}+ pr obabl e t hat
it will transmt signals on both even and odd channels. result, if a

station is thﬁn r ?gel ng ngl|e device it is Iikel% that it wll be

detected wi n§33|h3 c 8l of scepd et SubsgaVSRian Slagied ABsel (Ihg &ven akes

hal f the ti ﬂif&nh&feda:hﬁzuiels} BaAdh, pei e MBiochRin AR CBN S&aaRel &S, Phd & 86 A
roximately half the power, while not

rior art e and_ consu
gl gni fi cant‘?1 @SWWF%?%wﬁ?@ E&Sﬁ%@qSIQW6flCO§@§ gerdlng chagiekrindp4 4R yi ng a

GSNI  enc Odﬁﬂ BT firsOael {dcOnBldads @850 AP &Lk Ems %E“fa'o%@ﬁ L9 %bxﬂ/ﬁﬁ%
typically provide overlapping service areas, It is y that there wll

Ue rore t halfeing Bethedsodhe sv@plrid SM chegiolist carutben de eaaﬂarae@mbivg anfhghe
probabi | it ychaf@l céh@pshdy §ltb alﬁeac@gssxb@%h!cmegnggﬁf}e@ %Pgnéér el igGDBANGR 10

use to transpit GSM enco si gnal s S a potenti al
di stri buti oferd Emvesipiptiansin the Qwil@hérﬂnelb@%smbwwﬁ@@ﬂ&m nes o desaciategit wor k

A, network B ﬁ@@hﬂﬁﬁm%mg 'th@éidn @s@gl%n$§§ osd.ated, %r%er% SQIL\'fmgefn ”Paﬁ:v{
channel s carryi ng GSM encoded si g a scan o 7i’Fst sél 6C

subset ('t hle Xotdicalghiief é@h@mlnw@ shnnet hed o EiSMe sugeam oI 1dmtt1éleﬂ g 1ﬁiBMt®ncoded_
si gnal s cargi:etdnhihel wS QPas9 . ch s 125,
127 and 135. A scaﬁ S§&§§%9%g5§%3%51 qFecteg setaigﬁgm%v ﬁ ered
channel s) ﬁ§nﬂH@ﬁ1@%mﬁGined to obtain a conplete GSM channel !ISt. The scan

%

nnfmArk t he network
associated wth the channékmgarrying the fnnrpq%;qngnal is selected for
enmergency service. In Tabl e 1 _ X indicates £haf a’channel was scanned and
no GSM signal was identifiéd, [GSMpepesA| that a cRannel was not scanned,
and O indicates that a ¢hardnel| was scanned a¥d & G3M isi gnal was

of the subsequently sel ected subset identifies GSM encoded signals in

p- A fow vl | £_1 4. ~l A | ~
channel's 6, 134, 252, dﬁﬁ;%ﬁﬁ. TSubid St Tang seeandss ans consume no nore
time or power than conv nthonar—-Scantig ﬁex.ocs./.ue conpl ete GSM channel
list can then be easily:gf%§iﬁ%fd and—the Cf nrelgfcrresponding to an
accessi bl e network and d the—-strongest—signal—can be selected for
registration. In the absence OSM fefRipHca

identified. Channel Conten®s Scan 1 Scan 2 / X
124 / X
125 | GSM network A 0 /
126 / X
127 GSM network B 0 /
134 1 GSM network B / O
135 | GSM network C O /
136 / X
252 | GSM network C / O
253 X /
254 | GSM network B / O
253 X /

Table 1



1 X/ 2/ X 3 GMnetwork AO/ 4/ X 5 X/ 6 GMnetwrk A/ O 7 x |/
$/ X 124 |/ X 125 GSM network A O % 126 / X 127 GSD.~1 networl: B O/
134 GSM netwgoroke/@96150 135 GSM network C O/ 136 / X 252 8Ahgasthwnsk C /
O 253 X/ 254 GSM nehvorl: B/ O 255 X/ Table 1 -9 WO 2004/ 089011

PCT/ CA2003/ 000419 [0027] Table 2 illustrates how a nobil e device
I mpl enent i ' net hod as described herein can scan as often as in

r't scannp.n C A o) > .
prior art i Wémnt ajtrﬁlgﬁéﬂaﬁaﬂ%wqw a pghilg devics Apleppntingascaping mefhodkds| e 2,

an asteri skiehdihi€ 86 dafd 8kandis GRS Q@ﬂ ﬂ1§u ak %ﬂﬁl@&entﬂﬁnls %néﬁllﬁg‘a}\{ﬁ lfattel
I ndi cates that channel has been skipped. As | ushated, at a first tinme TI,
the prior APYINESER H3hlesd msasieaich ndivatasi thated Ch@aﬂnélscﬁwe@ hehile ayarvey band.

In a presenpdi¥atdd @hiesagebi h%TJBQQ' ka W § n@s@ﬁ%tasﬁrgi{‘t‘?mé ARG gﬁnd into

even and odd sub-bands, only d nunber e anne are’ sc nne in a
first scan.methdssqaps Bﬂllcthsldplﬁlfleﬁ éihplmeb in dret frempiehaydbandc &inmi meped5 polfaredel s,

conpared t %nfﬂa'ﬂ!i%wilz'?@fhﬁﬂ%%ﬁén?s quQrfreﬁttE%c?ggncf:i}ﬂ?on&%h NS st Bahds, only the

odd numbered channels are scanned in a first scan. This results in the prior art method
scanning 255 channels, compared to only 128 channels for the odd channel first scan
embodiment. At a second time T2, the prior art method once again scans all 255 channels
in the frequency band, while only the 127 even numbered channels are scanned in a
second scan according to this embodiment. Over the course of two scans both methods
have scanned every channel, but this embodiment of the present invention has required
only 255 scans, while the prior art required 510 scans. This is an effective savings of half
the power required to perform the scans. If the mobile device is out of service range for
substantial periods of time, the above odd/even scanning method consumes only half the

power, thus offering considerable benefit.

T1 T2
Qdd/BEven Qdd/Even
Channel| Prior Art Embodiment Prior Art Embodiment

1 #H #* Bl /

2 3 / * %

3 ¥ # & /
4 # / *
5 # & B /
b6 i / 1 #
7 % # 4 /
8 EH / i #
9 Ed Ed i /
10 i / # *
127 K * # !
128 4 / i
129 ; * * /
130 4 / | m
250 * * * /
251 #* / * *

-10-



enbodi nent. At a second tinme T2, the prior art nmethod once again scans al
255 channels in the frequency band, while only the 127 even nunbered
channel s aw® moatmersk in a second scan accordi ng to this eobodiamendosssOver
the course of two scans both nethods have scanned every channel, but this
enbodi nrent of the present invention has required only 255 scans, while the

prior art require% 210 scaus., This is an effective savings of half the
power required te 3 +ror-m-the scans.—Lf the nﬁbi!ﬂ device is.-olt of service
range for subst alrztls al perl ods..of ti/rm1 1 above. odd/ even scanni ng net hod
consunmes only hg 5 p#ri\\/\pﬂ t hus of ferj ng daonsiderabl/e henefit. T~ T2
Odd/ Even Odd/ Eagar®> Chann&l_Brior Aft Enbodi nént_Prior Art Enbbdinent 1 a:
a a /| 2~ /|-Teal 3 ~ ~ 4/ 4 [ oa fla TF** ) g~/ - ‘i
it o~ ~/ 10 ~|Secans: 4. 337 g j; 128/ 128 / 285 129 ., rl27 [l 130 ~/ ,r
250 * isy: [/ 251 * / :r ~ _10_ WD 2004/089015 PCT/ CA2003/ 000459 252 * ~

+~/ 253 a [/ ~
{00283

Table 2

Figure 8 illustrates a mobile device. Mobile device 300 implements the

channel acquisition methods described above and contains channel selector 302 for

selecting a subset of the channels in the frequency band to be scanned. In a presently

preferred embodiment, the selected subset of channels is selected from a table, though it is

fully contemplated that the subset selection can be performed dynamically. The selected

subset is stored in memory 303 so that it is accessible to other components of mobile

device 300. Channel subset selector 302 controls a signal detector, such as GSM signal

detector 304, by providing a subset of the channels in the frequency band for the signal

detector to scan. Channel subset selector 302 optionally indicates the location of the

selected subset in memory 303, or alternatively, provides the selected subset to GSM

signal detector 304. GSM signal detector 304 reads the selected subset from memory 303

and performs a scan of the signals carried by the channels in the selected subset. GSM

signal detector 304 performs the scan of the selected subset of channels through

communication with transceiver 305, The scans performed by GSM signal detector 304

determine if a channel in the selected subset camries a GSM encoded signal.” All such

detected signals are stored in memory, either in a new location, or by deleting the non-

GSM encoded channels from the list provided by channel subset selector 302, In some

embodiments of mobile device 300, GSM signal detector 304 will request a new subset of

channels to scan if a GSM encoded signal is detected in a selected subset. Alternatively,

GSM signal detector 304 will set timer 306 to start a rescan counter if no GSM encoded

signals are detected,

[0029]

Upon detecting a channel carrying a GSM encoded signal, GSM signal

detector 304 assembles a GSM channel list. As described above this list can be assembled

by either creating a new list in memory 303, or by deleting entries on the channel list

provided by channel subset selector 302 that do not carry GSM encoded signals. This list

- 11 -



254 * * | 255 ~ | * ~- Total. Scans: 255 128 255 127 Table 2 [0028]
Figure 8 illustrates a nobile device. Mbile device 300 inplenents the
channel aceuw mnieomsnefl i ods descri bed above and cont ai nspchean®ko@eaeiect or
302 for selecting a subset of the channels in the frequency band to be
scanned. In a presently preferred enbodi nent, the selected subset of
channel s is s%lected froma tabl e, thogah it is contenpl at ed t hat

I

the subset @BPEAFAHR! Qb Cyrpige M fhapn Fférﬁ”@:%PWI chapgcisefienififsset s

stored i n NBOEHYnIOR BOplebtly isbledtsd ABER IS PA:H GQMOénB&fed%fgm@n&ﬂﬁﬁe@iﬁl mobi | e
devi ce 300. Channel subset selector 302 conh~ols a signal detector, such as

GSM si gnal PgerEet sanadic Tl CaMehpench §stddeptifese!] @fﬂn@%elndheﬁﬁe;eecx penghe
frequency haadafPiGIVMensldgd @ig]nalg efi?ccégM t Pim%i e 15%9@% mgﬂlta 3035@11 getor

302 optionally indicates the |l ocation of sel ected set” In nenory
303, or al tiestht Piaided tor 6\?%@9\’1@%@6@&%&'& G sdaviceoregivir 30§ niisaget ect or

304. &M S'tﬁﬁ&%zv@@é@h%eﬁb@f}30§E%d1%g1%@f3w§ﬁltl?eﬁa%:@% ﬁf‘éth%ﬁlgoﬂ];'h hegt03  and

performs a scan of the signals can~ Ranne In t elect ed
subset . GSWrwsiedsighalde s setnoed fa‘@mqi,eqrft@rergeteu e egegenayf sethies wih en:thmﬂlesu bset

of channel 0%@1%9 ; ngf mﬁr?eﬁt éh?zg]bj:" 15” 3 %sre égtg&ﬁﬁede{hdg (P'ﬁ e -(I;P &he 8&9/?1‘1{3

performed by GSM s det ect or rmne I'f a channel
sel ect ed suabweiated aithedentifiGBNaemdodtedesisgrial . ' Al such det ect ed signals

are storedgg nor i ocat i he non-
GSlt4 encogggogﬁanng{mﬁéggﬁ%%H@hngSMﬁQBVeﬁ %q%ﬁt%%%mﬁéﬁsg %@£g3 al€ct or
302. In so@sod a@rtbpidal}yenmknwhtedmb|sblewa1e\tleeen@(ﬂa hafﬁ?ﬂﬂxesplgtﬁaimsd@heecﬂaene1304
will reque S e cha s to,.scan if M enco ignal is
det ect eg |§1ﬁbésgts eCtO % 2, tthF)se SAF &f!iactl?lvz'q%y © t@%‘?\ﬂas:sal%ﬁlﬁﬁjﬁe(gégt%vgﬁo4 will
set tinmer wﬁstﬂaoS(ﬁ ar @mcal‘[lescm\me elentepts ckécund HpSMtamle@tettoBb@nal siar e
detected. [002 on detectin carr GSM encoded, sj gnal ,
GSM si gnal LCC&%S %@t ?m(?%éjfuﬁ%gseﬁ’g@ J;EC%I@? %ﬁ%’(ﬁ%%qsn qg‘flgf Implemgaied p 1B‘ﬁt’]gabove

this |ist sdwhecassieabladid anby ceiditRkedcdeeiah |a£l®sﬁrnﬂ&)ﬂu]ch1§1@s bRwpgemOry 303, or

by deletin ries on nneI |.ist provided by channel supbset
sel ect or gygﬁmt do ??osf‘ﬁﬁegrlﬁ}’e(%f\/l“@héﬁﬁe%m% |ﬂ§ﬁélll@“el‘l’°’l‘=ip%e‘ pilegtor 302 can

provide overlapping or non-overlapping subsets, it can provide subsets that correspond to
either even and odd channel number, or it can provide subsets that represent any fraction
of the channels in the frequency band. Additionally, signal detector 304 can be
implemented to detect other encoded signals for applicability in other networks such as
CDMA based networks, and other networks whose signals are transmitted in channels
allocated in a frequency band.

{0032} The above-described embodiments of the present invention are intended to
be examples only. Alterations, modifications and variations may be effected to the
particular embodiments by those of skill in the art without departing from the scope of the

invention, which is defined solely by the claims appended hereto,

-12 -



-11 WD 200; /089015 PCT/ CA2003/000a59 can be a paztial or a conplete GSM

channel list. The partial GSM channel list identifies the channels in the
ptesently sel@gid subset that carry GSM encoded signals identified in the
current scan. The full GSM channel list identifies all channels in the

frequency band that carry GSM encoded signals. The GSM channel list is
stored in nmenqory 303 qr is. directl ravi ded t M devi ce regi.strar 308,
G devi et dor 2t Al 6 pieddhe ¥ BhBlfoded STl Smeiipyt 58anE b ociated

register w tBhidnelsas apesichd HELNALY bRAY HOmbMEd RoGBASHe: Powered signal in
a scanned channel, or to register for energency service with the highest

power ed sPgnal i nseangpgnnedeethdsnbietiof the channgbt ior icredddiinatd firopenayf bandeto
net wor ks asE%%{fea%eﬂstwi %h id@gﬁ?i f.i ed .channel s are, agccessi bl e. EOOSO Thgse
skilled in tRe arf WY T | PRI CAyIng SEvdl S4GPE BT ie THEFFES B0
are typical | predeehieatRebssds Het YRER]£| BARMHS cORePYANRE Lt a6 fRhRls e
channel subset selector 302, the GSM signal detector 304, the tinmer 306,

and the GSM #&d¢stedsubseigit dhmpredefged fecquopivdantly sof t ware el enents execut ed

b tandard m 1 . A ; : 03.
¥ anscerver 505 CARRIAREEARTonG dyr8ERRS bl oSl BRnEE Pl
a circui t0 batiede@esi gubsesolihs ipgrilefigelireQIERY barll €§8irfy arl £023ddd hal;sdnid] | ed

inthe art wll appéﬁphate t hat channel subset selector 302 can provide
over | appi ng or nofiRRIEh A Py syt Betsveeq the meble devige asdBhe networggssociated

correspond t@iineht BEMEYEN - [ j t can provide
subset s that }epresente gnglf%?gg%?%}]scé&gnfyﬂgn%@g aﬁlﬁglsgh?fh t he frequency band.

Additionally, signal detector 304 can be inplenented to detect other

encoded signals f applicability in other networks such CDA~i A base
net zn+oaks, and Of%%fl%ﬁ@ldvﬁ%ﬁglﬂ\,\%dggergmgtﬁgpgc SEANS A @}gg@e‘?‘"ﬁ’d%%ﬁﬂ I"é’%
al | ocat eds i nthd nbfenRl U364t (A9 enthedrbOe 10PESM RadoATDOdI ment s of

the present invention are intended to be exanples only. Alterations,
nodi fications and variations ;nay be effected to the particular

enbodi nents by t e of slti]l in the t. W thout departing fromthe scope

of the i nve%ti ogﬁwg@ﬁaiogcgémilnoécflaéﬁ i CPW@”@PE%“ nded her et o.

-12 d ai ns: initialising a timer (306) after scanning the selected subset when the step of
analysing fails to identify channels carrying the encoded signal; and

20 waiting until expiry of the timer (306) before scanning a next selected subset.

4. The method of any one of claims 1 to 3, wherein a subsequently selected subset is

distinct from a previously selected subset.

25 5. The method of claim 4, wherein the subsequently selected subset is

complementary to the previously selected subset.

6. The method of any one of claims 1 to 5 further comprising the step of assembling a
complete list of channels carrying the encoded signal from all the associated channels
30 prior to establishing the connection when the step of analysing identifies at least one

channel carrying the encoded signal.

-13 -



1. A nethod of connecting a nobile device (300) to a network having
associ ated channels in a predefined frequency band, the nethod conprising:

5 scanning a &el ecligdnfiededs efaihhg, whavnehR By tdteaREReRld RRA SHERHERCY of
band to create a_|list of potential channels carrying signals having power

in excess of Aanpfleepsndrgrihsetcededeignel ehmprises poineimgi 2l chehaginigl & frequency band

correspondin A ls. in the selected subset of the predefined
frequency baﬁ%?&gﬁﬁ %/hsc:&ﬁ%me]g%%s'of the entries in the list of potential

channels to identify channels in 10 the selected subset of the predefined
frequency ba%g carrying an encoded signal; and, establishing a connection
bet ween t Ae rfobi | &Getictedapidciie hevhiein thestep afetssenblingthe odmplats list of

identified c Iy ignal . 2. The t ho f cl ai
wherein the oheoqtacariia A8 BN sufind d ENIRGeR arlisl o ihe
associ at ed wiasdvctael Gahhencadgdenegnsl toithe 8c165M BEEI8DBK theZssddiedrehdindlsOto
claim11 or claim.,2, further conprising the steps of: initialising a tiner
(306) after $& ﬁYW@W?’?‘@“‘?e‘Pfég? gerodeb@gtalwhen the step of analysing fails
to identify channels carrying the encoded signal; and 20 waiting until
expiry of the timer (306) before scanning a next selected subset. 4. The
met hod ofl0 any. one Tof methpdreflartyooss; ofvehimes 16 & §ubkaginethel ytes of egtablsiiub sied

is distinct from.a previously selected supset. 25 5. The thod of claim
4, wherein tﬁ%‘“’segﬁ%%qcﬁmisﬁs §é$lét€f1%%| fibaepLls §‘3Vl98n§|0@?retﬁtg&%yn?w0ﬂﬁe“’1th an

previously selseehd cnbbtRlsiorf] haisy MBLROSLRf p@iy, one of claims 1 to 5

further conprising the step of assenbling a ™ conplete |list of channels
carrying the encoded signal fromall the associated channels 30 prior to

est abl i shi ng;the i on.when the.ste f., apal ysi.ng,identifies .| east
one channel lé'arr;ﬁ%gﬁﬁh%(?é)rﬁcagﬁeodws?fgﬁlﬁings gl@ g.w%‘élnn@f’ &P 8% 4 B]? < fhe
wherei n the sdmpctidn asspribdsi 1@ ithe Farphelas! hetmobile GBAOYLSOC R #hAFehhe
encoded signal conprises scanning all channeéls in a frequency band to

i dentify enc¥déde ) Grarsvork vgth apassomiatpbencetied bighnahlayingtibe strangesiosteap of
assenbling the conplete list of channels carrying the encoded signal

conpri ses scanni ng a next selected subset of the
11. The method of any one of claims 1 to 10, wherein the selected subset of the

associated channels corresponds to even numbered channels in a frequency band, and a
20 next selected subset of the associated channels corresponds to odd numbered channels in

the frequency band.

12. A mobile device (300) for connecting to an accessible wireless network
transmitting an encoded signal in at least one of a plurality of channels in a predefined
25  frequency band, the mobile device having a transceiver (305), comprising:

a channel subset selector (302) for selecting a subset of the channels in the
predefined frequency band and for controlling the transceiver (305) to scan the channels in
the selected subset to create a list of potential channels carrying signals having power in
excess of a predetermined threshold, the potential channels corresponding only to

30 channels in the selected subset of the predefined frequency band;
an encoded signal detector (304) for identifying channels in the list of potential

channels carrying an encoded signal; and
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associ ated channel s, conplenentary to the sel ected subset of the associated
channels, to identify the presence of the encoded signal. 10 9. The net hod

of any one of cl aidvBetdotlo d8visheegbitart OSP FPreRfsteeb b I HHMIRIIEAG (300) on an
connection conprigses registering the nobile dévice (300) to the network

with an assdéresible estweteasserigiedl withoina@fithe idmntibad shennsbvweartyingtheTensoded
met hod of any;one of claims 6 to 8 wherein the step of establishing the 15
connection conpri'ses the step of registering the nobile device (300) for
energency service to the network with an associ ated encoded si gnal having
t he strongest power. 11. The pethod of any one of clainms 1 to 10, wherein
the sel ecPed 'Subséiheomopile dexicgoG0N ef elriamnia) sudberr eemprgiag tao timesn(306) for

nunber ed chanpels,d i t selected subset of.
t he associ at efc;i! cﬁ% %gﬁgy g@??%@%ﬁgg’%ﬁg (geg%m%&?é@rdégg%ta%ﬁeeﬁ%hei erqcoci) eSlgmII mn
frequency baitik subRet of timodlianacldearidcfer (BG0tifeothe ehAMRCEHINIE delbctn (30X @6 Séibliey

W rel ess netv%k tra sn‘i%ﬁ' ng an encoded signal in at | east one of a
plurality of SBPPARYRALSUGsAL tb?g@@ﬂPﬁéﬁOﬂQ@lm%ﬁh@ﬁ@w-band, the nobile device
having a transceiver (305), conprising: a channel subset selector (302) for

sel ecting a subset of the channels in the predefined frequency band and
for conti®l|ilhdg tHAbéemaensaevicer(30B08)cliim s ancihine 18hahaelrsthe ncedskibleswelreletsed

subset to create a,list. of ential channe carrying sjgnals Vi ng power
in excess o gt?foﬁlf BRI ﬁgg& F‘Fﬁ‘)éigﬁﬁligaff’i‘ﬂdet%ﬁ(‘}? fiélg“éL‘gWFé‘Pr 304) is 4 GsM
corresponding%ﬁmk&mkam,SO chanrels in the sel ected subset of the predefined

frequency band; an encoded signal detector (304) for identifying channels
inthe list of potential channels carrying an encoded signal; and -14 a

net wor k devi r egi eqi stering t ile devjce 00). o

an accessi b?% ne?\b\%%{?%gggg‘%?%{%gﬁﬁ ?‘I%" %Qﬁee()flocilaq’tnﬁgﬁitgggt Wﬁ‘?rg’di‘ th?\ﬁ?é?gf}g)“gna

cart Ki ngii hed;ﬁtamdesdmg %b@l@ﬁ%%sogz)eér%- fo?h_eqqét@@gt e c@ﬁ‘iﬁl(fijﬁelr(té?r@_c%abﬁt] ofltBé mééli‘%lels
urther conprising a tjner or initiating a delay’i e encode

si gnal dethW Pl%g@ﬁwﬁhﬁﬁgdm%wl@6@6@195W%i%ﬁ@@@%w-signar in the subset of

the channels, and for instructing the channel subset selector (302) to

sel ect a subsequent subset of the channels upon expiry of the del ay.
16.  The mobile device (300) of any one of claims 12 to 14, wherein the encoded signal

detector (304) comprises means for requesting a complete subset of the channels when a

20 channel carrying an encoded signal is identified.

17. The mobile device (300) of claim 13 or any one of claims 14 to 16 when
dependent on claim 13, wherein the timer (306) comprises means for instructing the
channel selector (302) to select the subsequent subset of the channels upon expiry of the

25  delay if the encoded signal detector did not identify a channel carrying the encoded signal.

18. The mobile device (300) of any one of claims 12 to 17, wherein the network
device registrar (308) comprises means for registering the mobile device (300) on the
accessible network associated with the identified channel carrying the highest power

30 encoded signal.
19. The mobile device (300) of any one of claims 12 to 17, wherein the network

device registrar (308) comprises means for registering the mobile device (300) on the

network associated with the identified channel carrying the highest power encoded signal.

-15-



10 14. The nobil e device (300) of claim12 or claim 13, wherein the
accessible wireless network riansmts a GSM encoded signal, and the
encoded signal detector (304) is a GSM signal detector. 15. The nobile
devi ce (300) any one of clains 12 to 14, wherein the encoded signal 15
det ect or (304%J ’con%r‘ivgglgssn’éeéﬁ’grl? rmpEvRe atnlwgliy ebmebderdayisesy(390baecording tthe
channel s whemvasreh@dnghs ¢§8kd yo ng an encoded signal is identified. 16. The
nobi | e devi ce (300) of any one of clainms 12 to 14, wherein the encoded
signal detector (304) conprises neans for requesting a conplete subset of

t he channel s en C an _encoded si.gnal .i s, jdentified.
17. The mobi |23h dovt éé’?f%%%?ﬂ%ﬂ?hf& @%ﬁq‘y‘!fgg%@‘%lﬁf/“%é mgbild Gevirs @40kt 4 Bk
dependent on leivaignsi@jateheliainels tihe ptddeBhied BEenePPRId, SRSCOMIARE pkdram product

instructing the channel selector (302) to select the subsequent subsSet of
the channel s GPBRSERAPSrags cadgdneans gaicaiabie on pprasaesed efithsimerile diaioed800) fdi d
not identify jgnehady I i | . 18. The nobil e device
(300) of anylgﬁe ofﬂgkgﬁﬁéé%%@?gaﬁg? e%gﬁﬁﬁﬁﬁg%hetmork devi ce registrar
(308) conprises neans for registering the nobile device (300) on the
accessi bljg network associated with the identified channel carrying the

hi ghest power 30 encoded signal. 19. The nobile device (300) of any one of
claims 12 to 17, wherein the network device registrar (308) conprises
means for registering the nobile device (300) on the network associated
with the identified channel carrying the highest power encoded signal. -15
20. A wireless network conprising a plurality of nobile devices (300)
according to any one of clainms 12 to 19. 5 21. A conputer program product
for connecting a nobile device (300) to a network having associ at ed
channels in a predefined frequency band, the conputer program product

conpri sing program code neans executable on a processor of the nobile
device (300) for inplenenting the method of any one of clains 1 to 11. ]O
-16
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