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WO 01/ 30025 PCT/ 1 B00/ 01448 METHOD AND APPARATUS To LIM T FREQUENCY BANDS
USED BY A Low POWER RADI O FREQUENCY DEVI CE FI ELD OF THE | NVENTION 5 The
present invention pertains to the field of telecomunications, including
the field wommezse phone technology. More particularly, Pbmmomaat

I nvention pertains to |ow power radio frequency conmunication used for
short-di stance co _rjlcatlon 10 BACK D G:FE_HE IN\/EI\EIO\I Recently,
devel opments in te 5%%"%8 OsrhfEr AHRRYFNEY oPARPmuni cat i on
devi ces provided on Q%EPI ‘élzéc{-'PUn?QW R RARI Ot HREQUENTHPEVASEal | ed in host
devices (such as a personal conmputer, headset, printer, nodem cellular 15
t el ephone, or personal digital assistant), all ovm' ng the host devices to
conmuni cate with each other aver short distances, typically from1l0cmto
| oom t huFIBskPhHFHRJAIUENTEGN wi r el ess conmuni cati on between the host

devi ces. Such communication is called | ow power radio frequency (LPRF)
comBuni cati on. The Omesegrtsinventidhi seterims|tog\the faielgpedi fied in

"S fi ] TM Syst " | | abl t

ht FSC}/ I C%tet}%%eo?&ngbgsgg!rln&gnpg%lgc}%éﬁeﬁ% "Eae\tj]g% ) ﬁ‘%b?islea p}% fhnol ogy
t r ademar k temhaglogyTel Hﬁmaﬁar@b@hhgelyLthEmm Qfreditigoot h TM
operates igaihg gngbCfaffegod,%gZ%;;\y?requ(g&@ Gl I {epMled PP

frequency RF) 2.4 op transceiver 1s app |ed to
conbat digEangadceamunicanianaped, b| nary FM nodul ation is applied
to m'nimzetranscelver conpl exity. The symbol rate 30 is 1 Ms/s. A slotted

chamnel | SagpiRbingdodVirii TavA@BdNal sl ot

Recently, developments in technology have made possible

the use of communication devices provided on small electronic
chips that can be installed in host devices (such as a
personal computer, headset, printer, modem, cellular

. 15 telephone, or personal digital assistant), allowing the host
devices to communicate with each other over short distances,
typically from 10cm to 100m, thus making possible wireless
communication between the host devices. Such communication
is called low power radio frequency (LPRF) communication.

20 One version of this technology is as specified in

“Specification of the Bluetooth TM System,” available at
http://www.bluetooth.com on the Internet. *“Bluetooth” is a

technology trademark owned by Telefonaktiebolaget LM
Ericsson.

25 Bluetooth TM operates in the unlicensed Industry-
Scientific-Medicine (ISM) radio frequency (RF) band at 2.4
GHz. A frequency hop transceiver is applied to combat
interference and fading. A shaped, binary FM modulation is
applied to minimize transceiver complexity. The symbol rate

30 is 1 Ms/s. A slotted channel is applied with a nominal slot
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-1- SUBSTI TUTE SHEET (RULE 26) WO 01/30025 PCT/1B00/ 01448 |ength of 625
ms. For full duplex transmission, a Tinme- Division Diplex (TDD) scheme is
used'. On the channel, i nformation is exchanged t hrough Cpacket Each
packet i WOMBMREritted at a different hop frequency, i.ék 001448 { or ent 5
RF channel . A packet nom nally covers a single slot, but can be extended

Lo COVEryUatf o4 VeaSlill 5. e fgltieha &ameﬁgmgggo S35 Figgonbi nation of

circuit pac sw t'ching. ots an be reserved for synchronous
packets. DB{rﬂeimthuﬁMmaon)pps@memnlasyﬁedron@usthat(ahalmldmannel up to

th Lt h h whi ch
Si mil t andBERTYRCAT oI S ROy B ABEC Al HCARE® ¢y nBRT brtcoi e, Each

voi ce chapagbmBLbRRrdts @cﬁ.fkﬂéﬂe&t SYPCiFeaaEficyy0i c€) &Manndlf fdred@ch
di rection. The asynchronous channel can support maxi mal 721 kb/s asymetric

155( and BFi thampel o 3y mraksts nonippd lveravarai reeinghg  sieh, L garnkp/ s
symretri g?neg\g%n ré Bf%uto F uﬂw,t&efﬁbge%gg{__g TM device 14 is shown

enbedded Vi ce comruni cating with anot her
Bl uet ooth T™M ost few ce 1% The Bl uet goth T™M d%wce 20 14_ cansi stts of a
radio unit 117 G B RESEPCPZ, UERE & CRUBHBF T Eh P h e e f ace

unit forghin a@ieé@gﬁ@cmhl heglbot si ehar BéCQefséflGédiOﬂSrV%}}r{b}ﬂ-dﬁ@%fs 1/ 0
devi ce 15. e Bl uetooth MIlink control unit 12 carries out the baseband

pr ot ocol packetis ot Hkuetneiteid danniEuPPRrFnas. 2EVYARLFRRRES Mafages for 25
N Setﬁﬁ%ﬂP yStontréﬂtﬁyw% %S%hﬂ% LBud E#H%h%@ﬂgggrvofgénéﬂaﬁnelghe

et oot rovi a pol n tO-
or a channel which simultaneously supports asynchronous data

and synchronous voice. Each voice channel supports a 64 kb/s

synchronous (voice) channel in each direction. The

asynchronous channel can support maximal 721 kb/s asymmetric
15 (and still up to 57.6 kb/s in the return direction), or 432.6

kb/s symmetric.

Referring to Fig. 1, a Bluetooth TM device 14 is shown
embedded in a host Bluetooth TM device 10 communicating with
another Bluetooth TM host device 16. The Bluetooth TM device

20 14 consists of a radio unit 11, a link control unit 12, and a
support and host interface unit for link management and host
interface functions with a host I/O device 15. The Bluetooth
TM link control unit 12 carries out the baseband protocols
and other low-level link routines. Link layer messages for

25 link set-up and control are defined in a Link Manager

Protocol.

The Bluetooth TM system provides a point-to-point
connection {only two Bluetooth TM units involved), or a

point-to-multipoint connection. In the point-to-multipoint



connection (only two Bluetooth TMunits involved), or a

point-to-nmultipoint connection. In the point-to-nultipoint -2 WD 01/30025
PCT/ 1 B00/ 01448 connection, a channel is shared anong several Bl uetooth TM
units. Twowgyousoe2e units sharing a channel form a -piconet. pcOaBooBita4@t oot h
TMunit, the unit initiating a communi cation, acts as nmaster of the piconet
formed by the 5 sharing of a channel, whereas the other units act as

slaves. Up to seven slaves c be a%tiv in the icggft. Ref errin now t o
Fig. 2, pi CORBESTIPR253,FBABRBINTS FRTTIRTRY L3 Bdig ™5a and

one or nor grSltaves r¢bbo2Shor8turDEs SHaAfhelh td OPhdthd Nerdin 10 pa@RRLS| aves
that can be active 10 in a piconet, many nore slaves can remain | ocked to

the piconet magher phfjeBostnCil! &8iPArked ShAL einlBSS RArked slaves

cannot be active on the channel, but remain synchronized to the master.
Both for actmmunicatpenkedcts|asemastéer chavinel pibowress ficrmeshioyolthed by t he

master. 15 | t.i pl e _picopets wth overl appi ng coverage areas form a
scat t%r net .sl}%ﬁﬁnig P&I‘D@r Fgﬁﬁn?y FY’%?r??S eg@ﬁ %?%%éfn’%ﬁ A AT &hayesr-.ave a
singl e masty tlaeddd sHRWE¥CEan ShaVaSE 296 LANchdPiddidiat e Hekedidifgr ent

pi conets on a tine-division 20 nultiplex basis. In addition, a mastéer 25a
in one pi caeet t25 Figan2hepacehave 2h-ahodhersippwonetacd8 . cofisd sriingnetfsaar e

neither time nor frequenc ynchroni zed, ch pigcqn has . i.ts own hopping
channel . Al"laﬁ(gﬁéfhfztlﬁeagﬁ‘y’@izo?%l\ﬁnf sm%f%b%Ef ‘{/egvé)r%'?oﬁbe,a dh@tSCQS exact

i i thi he .I.SM wh Bl h T i ff
Lgﬁﬁt:;h Ygtghgg%i%H§§Fﬁggagatﬁ§%$up ggtggﬁen gﬂa&);ﬁéﬂé%scg%nglac%gvgy

10 in a piconet, many more slaves can remain locked to the
piconet master in a so-called parked state. These parked
slaves cannot be active on the channel, but remain
synchronized to the master. Both for active and parked
slaves, the channel access is controlled by the master.

15 Multiple piconets with overlapping coverage areas form a

scatternet.

Still referring to Fig. 2, each piconet 21-25 can only
have a single master 2la-25a. However, slaves 25c¢ can
participate in different piconets on a time-division

20 multiplex basis. In addition, a master 25a in one piconet 25
can be a slave in another piconet 23. The piconets are
neither time nor frequency synchronized. Each piconet has

its own hopping channel.

Although the 2.4 GHz ISM is globally available, the
25 exact location within the ISM band where Bluetooth TM
operates may differ by country. In addition, the width of
the Bluetooth TM band may vary by country. In the US and
Europe, a bandwidth of 83.5 MHz is available; in this band,

79 RF channels spaced 1 MHz apart are defined. In Japan,



the Bl uetooth TM band may vary by country. In the US and Europe, a

bandwi dth of 83.5 MHz is available; in this band, 79 RF channels spaced 1
MHz apart are defined. in Japan, -3 WO 01/30025 PCT/1B0OQ 01448 Spain, and
France, svcemoo2sr band is available; in this band, 23 RFcDIBaooMsEs spaced 1
MHz apart are defined. As indicated above, a |ogical channel is a
pseudo-random (frequency) hoppi ng sequence of slots, hopping through the

79 5 or 23 physical_RF channel s. .The hoppi ng_se ce iss uni.que for a

pi conet SREFE RALERANSE nf CRELLPRECHBY L6 KUt HULa iR (B FalRBr | he
phase in jhHerbopidie 1o @pakea hsmeet aparfesre et ived PRF cl ock of the
master. The channel is divided into tine slots where each slot corresponds

to an RF hop 1L f{,0AUeRes aBeReccH! h&%iEQPSCH&Eﬂ@ﬁpR@% e eRidol $LRRLMRE hop
frequencies. The nomnal hop rate is 1600 hops/s for a Bluetooth TM unit.
Al'l LPRF (firegueraryt)i diqpatingg sequenpecofieslots e hopmingndthromaby tbhr 38i zed to

t he_channel i ch t.h re_communj.cating.. 15 Because all countries
oddy do TEtZheNARAY RE SHRETRES. DIAA PORPRYSSOERORECoNRAMEAL | on (or
LPRF commgi-catp Rébnedengicalilsy HetapfliReaapgec hdeL ity kand dedivazkad bp sone
countries is used by the mlitary or governnent in sonme other countries,

there i s bhaceaster:; £her Phesel ipy thhi BAPRiDY Frquenas HsTMedermdnedor ot her,
sim |l ar RF_devi an t ] Lch t he dij f-f erent. dedi.cated RF
L%% the ﬂﬁﬁ% oqkoggo%?%}gssggk. @%?d%?%éﬁﬁ} is %1v1%edkhgg

bands to e. " I'norader Since to use’Ts once
it is | esinelsistahildret @arhr y1lbhecBruesponds T daviRFe hep sSimlar device
I's operating, what is needed_is a protocol by 25 which a Bluetooth TM
dedPce, ofreEUEPRF dEANEECYEA¥EaPPRS EgRrespond to different RF hop

frequencies. The nominal hop rate is 1600 hops/s for a
Bluetooth TM unit. All LPRF units participating in a piconet
are time and hop synchronized to the channel on which they

are communicating.

15 Because all countries today do not dedicate the same RF
band for Bluetooth TM communication (or LPRF communication
generally), and because the RF band dedicated in some
countries is used by the military or governmeﬁt in some other
countries, there is a need for a protocol by which a

20 Bluetooth TM device, or.other, similar LPRF device, can
determine which of the different dedicated RF bands to use.
In order to do this, since which band to use is known once it
is learned in which country the Bluetooth TM device or
similar device is operating, what is needed is a protocol by

25 which a Bluetooth TM device, or an LPRF device generally, can

ascertain in what country it is located.

SumvaRY OF THE INVENTION

A method, to be performed by a low power radio frequency

(LPRF) device, and corresponding apparatus, for determining
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ascertain in what country it is |ocated. SUVWARY OF THE | NVENTI ON A net hod,
to be performed by a | ow power radio frequency (LPRF) device, and
correspondi ng apparatus, for determining -4 WO 01/30025 PCT/1BOQO 01448 in
what radi owbroagomsscy (RF) band to comunicate, if at all, PGIIBIVAHAS her
LPRF device, the LPRF band to be determ ned based on the country where the
LPRF device is being used by resorting to information indicating the

location and wndthrQ8ig FASqkdiy PaDs) fUnd t¥ WdunicalkeCOYRt BEeg 1l Ne
met hod conprising the steps of,” and the apparatus including corresponding
means for: withuenphher| LRRF fdemice. | whastLRRER banslirtee ber determigedi f f er ent

ki nds of f t_|east fdifferent individual
Sour ces. of HAEER £ BAFI FOURERY RIS (TS Gre SORSISrion gooPSakoFBalY one

country co@@orBdhgatbnNin HGEmPRd dr CLAR cLOLIY e ARPIAiBA anbi WeBYh of
determ nation algorithmto attenpt to determne a likely country based on
the & ues &bquilPRE haadafor ciepprakdey ehreawyintest tdgpmethodo establish

o b 4 ke ey HEEd5; 51 SR P IR Wk pghlp STorel 11 a

gl obal l'y Servi ce ban as a se

country coderreBgohikalymeamst £or € aslequBithg acRiad o af thestobher LPRF
device a corresponding link setup signal; _ deciding whether the country
code si gnalseyreg EremopReRd | PHFLemRante T Rk EPBITES B9dt AEOTaABORT band

o> soes S PSLLoE 081 8% oEEHERLY: B, AAREQARE B MY, LreTe 1S
t he JJ% nk s@raurpiicalhnyhﬂndpMetemémrcagmﬂmﬁnggatdﬁ)ratgnehbe ohandougtry .
correspondLg etgngggaggggqgﬁgQp§§%ggdfgéx¥§%né¥y;ﬂég%lying a likely
determination algorithm to attempt to determine a likely
country based on the clues acquired and a predetermined
threshold; attempting to establish a link with the other LPRF
15 device by providing a link setup signal, in a globally
available LPRF service band, including, as a self-signaled
country code, the 1ikely country code, and receiving from the
other LPRF device a corresponding link setup signal; deciding
whether the country code signaled by the other LPRF device
20 corresponds to the same RF band as does the self-signaled
country code, and so deciding whether there is an agreed-on
country code, and if so providing a signal indicating that.
the link setup is to be completed for communication on the
band corresponding to the agreed-on country code, or else
25 repeating the method starting from the acquiring clues step,

or, in the apparatus, for signaling the means for acquiring

clues to again acquire clues.

In a further aspect of the invention, the different
kinds of sources include: the LPRF device itself, which has a
30 country code embedded in it; a cellular signal that provides
a country as part of a system information frame, such as GSM;
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25 repeating the nmethod starting fromthe acquiring clues step, or, in the
apparatus, for signaling the neans for acquiring clies to again acquire’
clues. In a further aspect of the invention, the different kinds of
sources w@@1/30828 the LPRF device itself, which has a 38CEARMOIM48code
enbedded in it; a cellular signal that provides a country as part of a
systeminformation frame, such as GSM -5 WD 01/30025 PCT/IBOO 01448 and
further, F | [ : | O I ] ] LNy code
on a gl ot?g]l%la3%mé5glg éb@iﬁ%%%ﬁ\%&wgasﬁd%ﬁ%haﬁggﬁﬁﬁi%}]t%gtf aspelcr%/ of the
i nventi o, colhetkivkedde aoumtgloleddy iayaddeblei AERFhgerHion kamdd ng wei ghts
5 associated with each-indicated country code, the weights predeterm ned
based on the kihnd &fiTl uBurtheyaispecst idfl ther tinsentgpact tivé lie=lynventi on,

if a likely country is not determ ned py applyi.ng the |ikely
det er mi nAAUSETH| §BRF t Hn AfRFYIRRA é’ﬂ??éf%rsgﬁx%ﬁlgnf’ﬁgg'bﬁe, 10 and in
establ i shj LAK., W ddRe RASMHSE codenNstaadweigmss Ng a |ikely
cou%t ry t(.:é{o efqﬁgkﬁgwy\%%%%ée}?-ﬂ%%a} ded c(?glgln'ltr?; code. BRI EF DESCRI PTI ON COF
THE DRAWN@EDethemahed cbaseld otmarhelfiowt ©f fedaweur es and advant ages of 15
the invention wll beconme apparent froma consideration of the subsequent
det ai | ed descminpireenapsesENt flrtitier Grapectti wf thiet ingeobipanyifiga dr awi ngs,
in which: Fig. 1 is a block diagramof a Bl uetqot.h Tl\/hge}(lce enbedded in a
r

Bl uet oot HTRANOSPUBETY c2S RYmf %fam?g? Wt RP : 180t §F%J_e¥oot h TM host
device; RilerfhihdcRofChPSBE] Cnh! IHMHALLR Afsed ber aNbobRES) b&ie,
10 and in establishing a link with the other_LPRF device,

instead of using a likely country code, using the user-

provided country code.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
15 the invention will become apparent from a consideration of
| the subsequent detailed description presented in connection
with accompanying drawings, in which:
Fig. 1 is a block diagram of a Bluetooth TM device
embedded in a Bluetooth TM host device, communicating with

20 another Bluetooth TM host device;
Fig. 2 is a schematic illustration of different possible
piconet topologies;
Fig. 3 is a flowchart showing the method of the present

invention, by which a country code is determined as

25 reasonably likely or is acquired by prompting a user;

Fig. 4 is a flowchart showing an algorithm, according to
the present invention, by which an attempt is made at

determining a reasonably likely country code; and
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pi conet topologies; Fig. 3 is a flowhart show ng the nethod of the present
i nvention, by which a country code is determined as 25 reasonably likely or
is acquired by pronpting a user; Fig. 4 is a flowhart showi ng an

al gorithm waoaseasng to the present invention, by which aRCHBWAMS| s nade
at determning a reasonably likely country code; and -6 WO 01/ 30025
PCT/1B00/ 01448 Fig. 5 is a block diagram of an apparatus according to the

o1 ot orred enbodi TS ° 0 oPAEEh: TLRUERT, 6 12 APPRCHCOR dtoditdfiee oo

what is reasomael pres&et yinwermeidhe country a Bluetooth TM device, or nore
general ly any low power radio frequency (LPRF) communication device, is
bei ng used, or._what a user says he country, so as to deternmine the
radi o frequer - $OR e =t E=s to use for 10 | ow power RF
conmmuni cation, and that ensures that the LPRF device wll select a channel
so as to com"runlrmttehe)rplxyeflerrmd embdddmentni tbe pUebentealsmmbiqn liiskel y or

ded b In this.d th ti d ed it
<T Bl e EER iasl (AR rR HEOE caol FeRRPPRETal LRI 19 5 T 1 0. be

under st ood thatriden Bides 0 delechl, e8@NhorkNYeAk oM APRhy wal ly wel |
to any LPRF device operating in an RF band that can differ in different

countries ipower headid deeguencyn (LEBF3 peommymicatianwieyhce This bajaxd des
the preferred rrbod "ﬂ%aeq"n as %rrret hod. fo;:h 29:0%h nnel sel ectlo(g ten]_,mI%Imueet oot h
communi cat i %% 'th%r @ SFThEEYEpAC EBFi SRUPSTXny S8y 3T et (A1

relatively iﬁﬂVfﬁﬂﬁﬂ frequency (RF) band the LPRF device is to use for

10 low power RF communication, and that ensures that the LPRF
device will select a channel so as to communicate only in a
band determined to be reasonably likely or provided by a
user. In this description, the invention is described as it
is implemented in a Bluetooth TM device in particular; but it

15 is to be understood that the principles of the present
invention apply equally well to any LPRF device operating in
an RF band that can differ in different countries in either

location in the spectrum or in width.

Thus, besides the preferred embodiment as a method for
20 channel selection in Bluetooth communication, the invention
has application to any system using relatively low power
radio frequency for communication among its constituent
devices. For example, the present invention could be used
for channel selection in a wireless local area network or in

25 a third generation cellular telephone system.

In the preferred embodiment of the present invention a
Bluetooth TM device is manufactured with a particular country
code embedded in the device, preferably in the link control

unit 12 (Fig. 1). Preferably also, a user can change the
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radi o frequency for conmunication anong its constituent devices. For
exanpl e, the present invention could be used for chadnnel  selection in a’
wireless local area network or in 25 a third generation cellul ar tel ephone
system MO0, of erred enbodi ment of the present inventGHEIBOYO4E et oot h
TM device is manufactured with a particular country code enbedded in the
device, preferably in the link control wunit 12 (Fig. 1). Preferably al so,
a user cag &4 embe¥BeA14R0085 BETLEB00/ HLIAS (it Wiidangepde enbedded
in the device. 1t is the enbedded country code that 1s used, in the
present |ievemtiomods thatddsaused ginsthefpresert cowantiorhers whe

Bl uet oot h, T i i i d. 5 In th f et
Bl et oot FAHRU TS (@il dPhe LhibeaoHPERY L RS To OOt GHEHHH BF VERS bands

to be usgd b&ind RFeq.omuni cation in each of several countries. Thus, if

t he Bl uetooth device can ascertain the country in which it is to be

opegat ed, accorglidie tfae a8t BRHcQinthe 0B DEOSSSL IdMaRd Qi it can

resort to the enbeddéd LPRF band/ country infornmation to determ ne the

| ocat i on mamuficiurest withe thgndotationt andswidth effertdid yoandse tbPRE band/

country inf$r ti an _be u dgted by a user_of the .device, .as necessary,
o AR GPTERGE

because of°% e 108, TR Lo R L CONE T L] S he LPRF
band/ coupkay, i I¥ AHBP1eRtbREhadeRLEE CEARI ascE&Otdi YeheRRIRmitirgg iROW to Fi g.
3, after steps 31-35 (described below for determ ning what country code

to assunmewirigh Hpdratticoke gpsrapede RSCPEAFRA nerl Ghe watdied iof $Beting up a
20, gomuni catdan { il etwesn tup PLUSHOOLY JWd deidffea S3RE band/

country information to determine the location and width of
the band it is to use. Preferably, the LPRF band/ country
information can be updated by a user of the device, as
neéessary, because of traveling for example, or because of a
15 change in the LPRF band] country information for a particular

country.

Referring now to Fig. 3, after steps 31-35 (described
beiow) for determining what country code to aésume for
operation, a step 36 is performed in which, in setting up a

20 communication link between two Bluetooth TM devices, each
device provides a link setup signal in a Bluetooth TM service
band, allowed globally, that communicates a country code, and
so indicates the location of the Bluetooth TM band that the
device will use, and each device receives the link setup

25 signal transmitted by the other device. If the two devices
indicate different Bluetooﬁh T™ bands (as opposed to
Bluetooth TM service bands, globally available}, by -
communicating codes for countries where the location of the

Bluetooth TM band differs, then each of the devices will seek



device provides a link setup signal in a Bluetooth TM service band,

al l'owed ¢l obally, that conmunicates a country code, and so indicates the
| ocation of the Bluetooth TM band that the device will use, and each
devi ce recWOMB802He | ink setup 25 signal transmitted by t hBCHIRIPI4E, | ce.
If the two devices indicate different Bluetooth TM bands (as opposed to
Bl uetooth TM servi ce bands, globally avai | abl e), by conmmuni cati ng codes

for countri m h r
each of the@%ew cefs\rr&vm & %gg%ltg%e%\%é By ok gggg& I B 0?342{41:18;5I ?oéac%lk{éer m

its count ryt@oa;ieidgemrapea:along0§t UpstSQOBEtrEadodg toosigmket er m nati on of
what country code to signal. If the inconpatible country codes are
confirned, i.e. 1if trreepeaioeqbad&b&enboantnyscbgléeaaheBd:mfbmded TN deviide

lead to 5 the sane |nco ati ble countr o] epeating the s

31-36, descFeRRRET: one By rect BERetateh o Eaha

i ndi cated ig,a &ﬁ{;ésl @%&&b% cQﬁhxryf cbBes (¥Y HENLLEIIWIRE Ahps
conpati bl e country co possibly different countries having the

sane | ocat i ®h-36d destiribefd ﬂoleéom Btbenobhh dpvhaed)will tier e
conmuni cation, as, provi ded ch al so ingcludes ovg di g a

signal to i AR E2E%HaRS |1ﬁ'%l§€1tﬁs gﬁnabgeEBﬁﬁPﬁt 8EeR o341 | CRIFI%

comuni cati o ddvidss Rapdec o' %%a.gaémmet 8olilerpIE888s O OURIIsaAde. The
underlying process corresponding to the decision step 37, for 15 deci'ding

whet her t hedi fibexkvi mnragm@@ bavang| nhﬁoeamewaahuon(m hwididataforchend
O oo Sel UL QU2 AR cHBRARL AL O 5P Bidlu B O
as indi cat ege@pove, JdHRISt@Bo includes providing a signal to indicate
that link setup can be completed to allow for communication
in the band corresponding to the agreed-on country code. The
underlying process corresponding to the decision step 37, for
- 18 deciding whether the two devices agree on a Bluetooth TM band
{(both location and width), uses a table providing a band
description (see Fig. S) relating country codes to Bluetooth

TM band assignments.

Still referring to Fig. 3, as indicated above, the step
20 36 in which a code is signaled by a Bluetooth TM device, as
part of the link setup signal transmitted on the Bluetooth TM
service band, relies on earlier executed steps 31-35 to
provide a country code to signal. First, in steps 31-33,
clues are evaluated to determine whether there is a basis for
25 deciding whether any particular country code is reasonably
likely to be correct. If not, then if the device has a user
interface, including voice recognition, as determined in a
decision step 34, an attempt is made, in a step 35, to

acquire a country code from a user.



20 36 in which a code is signaled by a Bluetooth TM device, as part of the
link setup signal transmtted on the Bluetooth TM service band, relies on

earlier executed steps 31-35 to provide a country code to signal. First,
in stepswlmMA®S clues are eval uated to determ ne whet hé’FT{lﬁ@?“é“Ps a basis
for 25 deciding whether any particular country code is reasonably Ilikely
to be correct. If not, then if the device has a user interface, including

voi ce recogni &nggn@%ﬂ%g BRRLE A £38E N gefeggem-:%ﬁs By Aiaipt is

[
made, in a step 0~ acquire a country code froma user. -9 WO 01/ 30025
PCT/ | BOOWh&448r Fhesemdiertep frareprict adesegmiioedt he beepvaliiail3ke ndunych

whet her a_user interface i% determined to b %vai | abl e_and by _which a user
i nt er f ac¥PASPAJESEE LR TS METs &P 8Fe “OonBE e sUBTect?® St .t he

present iRyeRhboBubiisd SBline PrdyuiRy ahveatrBbuct optbrdMBeyj ce woul d have
a suitable user interface as part of its sugport and host interface unit

13 5 ( Fi ghoweves| t arBlustadth Thaevimsomouddd hayst i Avékprhte WFEE 13 of a
Bl uetooth TM device 14 in Bl.uet 9 M_has Vi
inplenenﬂ@&ef aﬁﬁk%ﬁL@ﬁFt é% its séﬁﬁﬁr a@% &BQE &ﬁ€a§%9C&QHLedq%

of “a ‘user erface al rea provi y the

Bl uet oot NFEM.hest dEVE&enaivelly ! ahdmaitppose ahdahuser ihtéefdesarnovi ded
by the Bluetooth TM host device 16 with which the Bluetooth TM device 14
comuni cdBeof ReBiretopthddf fewiqe ¢4 3n @h8lyetpetl1TH3hogy dgMiGe an 15

attenpt is nade .tg de ] & reasenablysed bely weaunt f¥er£4de, begin with
the step @1“’? E\(/i\/m&(e:hléc‘:ﬁfgené I ndi cat1 ons) of ot eucorrect country code are
acgyli 1 ed SfreEdypPpkovided ki tits Blafetsmutca¥ haswedevicénde, stowy , enbedded
' the BL&E;P%LQ of a user interface provided by the Bluetooth TM

host device 16 with which the Bluetooth TM device 14

communicates.

Referring again to Fig. 3, the steps 31-33, by which an
15 .attempt is made to determine a reasonably likely country -
code, begin with the step 31 in which clues (indications) of
the correct country code are acquired from up to three kinds
of sources: a memory (not shown), embedded in the Bluetooth
TM device, storing a country code; a cellular signal, such as
20 a GSM signal, including a system information frame that
provides a country code {(a source which can be used only if
the Bluetooth TM host device includes GSM functionality that
is being exercised and is detected in a predetermined GSM
listening interval); and other, nearby Bluetooth TM devices,
25 which periodically broadcast a country code and identifier on
the Bluetooth TM service band, and which can then sometimes
be overheard (detected) by the Bluetooth TM device listening

for a predetermined LPRF listening interval.
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TM devi ce, storing a country code; a cellular signal, such as 20 a GSM
signal, including a systeminformation frame that provides a country code
(a source which can be used only if the Bluetooth TM host devi ce incl udes
GSM funct i BRMBMESt hat  is being exercised and i s det ect edPFHIBPO/01448
predetermned GSM |listening interval); and other, nearby Bluetooth TM
devi ces, 25 which periodically broadcast a country code and identifier on

the Bluetooth T ' a a i ch h i.mes . be over.heard
(det ected) by thMer§ %lrh\feﬁ‘%é{&hggﬁf’dggr\é\gh%i’é‘%gﬁ?ﬁgggfgﬁg‘;‘g’ﬁ?%%%‘% RS PPRF
l'i stening iugess \sad .algtrivBm) £630825iPiAY| B800401d48chablyel fiexdy step 32, the
nmet hod of the present, invention uses an algorithmfor arriving at a
reasonabl y %ﬁé‘?"b‘na&éﬁé‘r-m nation. Referring nowto Fig. 4, the algorithmis
shown as 5 beginning with a step 41 in which predetermi ned weights are

assi gned to eacRefisrdmghnoy e BaSed?onthfeakgaribhmshgrekown B clue from

t he edd QU e i Si,gn p. L ned. wei ght; a clue
ext rggg?ed 1&% ogq'm a %"ﬁiﬁgk& %tl,%? hgnggi gﬂgg{xeéfgg%g%;s%%%%? g"Flee%r}%Fnsotaﬁ&
pr edet er mi rexhiwgieghtto Hachndi€debent uelpeosaded by ek thd f&F &urce.
over heard Bl uetqoth _ TM device is assigned anot her predeterm ned weight.

For this 1§ egtﬁﬁ%,th&csﬁ‘r’ﬁfiﬁ@dt BOMRETYr €38Rt 17 rARTRgnAfl ame Bl uet oot h
™™ devi ce shanflsedfddieudibhe; ancifie shobablya Auah!aRla BupLGotfh ¢ TM

service band, as well as a Country 15 co us maki ng possi
di sti ncti orrtzetiedetidntesanes assngngdcadetbéynatede bt rfde mesiighigl;uet oot h

IgLﬂﬁ¥;C§§&EFJE¥%gﬁgﬂgw%P%ﬁwghggtBgiﬁéﬁgréfggggeggfIéﬁ§¥%éé§éIgid%qggg%?d
TM device is assigned another predetermined weight. For this
last weighting, according to the present invention, a
Bluetooth TM device signals an identifier on the globally
available Bluetooth TM service band, as well as a country
- 15 code, thus making possible a distinction between the same

country code signaled by different Bluetooth TM devices.

Thus, e.g., a weight of 1.0 can be assigned to the
embedded country code, a weight of 0.5 to a country code
extracted from a GSM signal or other cellular signal

20 conveying a country code, and a weight of .4 for each
overheard country code issuing from a different Bluetooth TM
device. If a same code is overheard from four different
Bluetooth TM devices, a total weight of 1.6 is attached to
the clue that the country code is that transmitted by the

25 four different Bluetooth TM devices.

Then, in the same step 41, the likelihood for each
indicated country is determined by adding the weights for

indications of each country.

Next, in a decision step 42, if only one country is

30 indicated, the method branches to a step 46 in which the
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extracted froma GSM signal or other cellular signal 20 conveying a country
code, and a weight of .4 for each overheard country code issuing froma °

different Bluetooth TM device. If a sane code is overheard from four

di f f er entWORVIHot h TM devices, a total weight of 1.6 | BCHIBMOMIY to the
clue that the country code is that transmtted by the 25 four different

Bl uetooth TM devi ces. Then, in the sane step 41, the likelihood for each

i ndi cat ed; £QUNE d i 1% IEHE" gisned sbyeaddi ngné F@om;ghtc%cieorfof Q%lecamgns of
each country. Next, in a decision step 42, if only one country iIs

i ndi cat edln':ﬁi\@am trstnigranded chois thep abso ¢M|Qﬂurttmy cotie ¥Or01/ 30025

PCT/ 1B00/ 01448 h h de f h
only i ndP Rk P RO LR S ERERES) S0 Thve HOHMERy BBHE FBRS wai ch the

li kel i hooshé Sccgirﬁ:aiﬁifs) indficabedpvehe abgérittan, iane e@ept ug,i s indicated,
the algorithm in a Stlw%eg?’ 5 caonpares the_ |ikelihood for each i ndi cat ed
couBtry t@omRRYes rihfe HhQQanPij gaeR Hedicatedycompday tokel i hood.  Then

in a next eeﬂnfggesvi erlgght %Qageﬁ oL nefe ;&é&eébﬁ%r m)*iqke 1%58“

|Ike|lh0 excee next ‘near est re’t

pr edet er ni'tedl irhl’aE&feGdtdstEbené i Bha a!egcbnﬁmn dmh@:miﬁmest ezheéﬁerl théhe

threshold is exceeded, .the algorithm gerform; t he steF)( 46 in which it
£

ret urns ﬁr?‘i"sesrtes'lt}ll‘LEltlﬁeodcﬁﬁﬁF?9scB’a RSFC \BFesithd ikerdbPREORY s

greatest.plfe WRYYreqklerhlhedNehfesRol®! erifeRCdqel aOhekg, Ot her words,
if the clues providé only a close call and not a nore clear 15 |nd|cat|on

t haoal gordedis sy fsireps 48, stiépthg threshehdiis exstaedesl,atiessageritlimcati ng
that a |IK§L oéégﬂghé/ %%%e4 Ehdwhlch it returns as its result the
country code for which the likelihood is greatest. 1If,
however, the threshold is not exceeded,-or in other words, if
the clues provide only a close call and ﬂot a more clear
15 indication, the algorithm performs.a step 47 in which it
returns a message indicating that a likely country code could

not be determined from the clues.

Referring back to Fig. 3,.in a decision step 33, if a
likely determination is made by the algorithm, the reasonably .

20 likely country code is used in the link setup signal in the
next step 36. If not, then an attempt is made in steps 34-35

to guery a user, as explained above.

Referring now to Fig. 5, in the preferred embodiment, an
apparatus 50 according to the preferred embodiment is part of
25 a link control unit 12 in a Bluetooth TM LPRF device 14 (see
also Fig. 1}. The apparatus 50 is shown as including an
acquirer of clues for acquiring clues as to what country the
LPRF device is being used, from at least one source from
among different kinds of sources and from among at least one

30 of different individual sources of each particular kind. The
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not be determ ned fromthe clues. Referring back to Fig. 3, in a decision
step 33, 'if.a likely determination is nade by the algorithm the
reasonably. 20 likely country code is used in the link setup signal in the
next step WOOBH2hot, then an attenpt is nade in steps 34-BEIIBOHdEry a
user, as expl ained above. Referring nowto Fig. 5 1in the preferred

enbodi nent, an apparatus 50 according to the preferred enbodi nent is part

of 25 a | Id¥adidllpli 2Rl kolibB afBge_eieggb_J%LESiEngﬁyi&&ae14 (see —also

Fig. 1). The apparatus 50 1s;: shown as including an acquirer of clues for
acqui ri ng cindigadsinigo onkapacointlart beuntPRF thei st lasadteiornge useshtryr om at
| east one souyce f.rom . anon gifferent ki nds _of sources and from anong at
| east one PG RFH e b ef"ﬂ'ﬁ grduSPUBEEY c8898¢5®ach particul ar kind. The
-12 WO 01/ 30025 PCT/1BOO 01448 clues_acguired consist, of at |east one
.country code iW¢ CRPAE§tYReSPartFeulBFludent #ydetRrminge it afn@ country

code yeing f-h@el%n%% QURLIY e p, o jnclydes a
det er m ner 513 of a SQﬁ%l ely %oun?ﬁg %%ggFJﬁggd'g?%‘?%ﬁsefq“ﬁ%(f% éls%?)o[r#akes
use of thecHe Kdlkelgeteternahaohonl gbgothtthdedestbidsedxdvare ,amn al gorithm

that attenpts to determne a likely country, based ,on the clues _acquired
and based cﬁ}gé’rﬁtgﬂbtti‘ﬁﬁi ﬁEHeF‘HFﬁs\H/BI eterming n? o Herf vIsRMRt T bRsed, t he

appar at us idyl! I [ ' I o4 ST bl i sh
alink wt hd}gn%ﬁzzrl%f%%F e\hi?gg Qgé %?%\g/iédioﬁga algﬁérll éset urf'l d;%é#a&lsgl?’t%aé
gl obal | y aed |extfl@ineRFabowevi ce band. The |ink setup signal includes, as a
sel f- signaled country code, the likely country code determ ned by

10 Next, the apparatus includes a communications linker 54

for attempting to.establish a link with another LPRF device
by providing a link setup signal in a globally available LPRF
service band. The link setup signal includes, as a self-
signaled country code, the likely country code determined by

15 the determiner module 53, if the determiner module provides a
likely country code. 1If not, the communications linker makes
use of whatever user interface is available as part of the
.support and host interface unit 13 to query the user for a
country code. In the preferred embodiment, the

20 communications linker 54 will offer, as a service to the
user, to overwrite the embedded country code 56 with the
user-supplied country code. The communications linker 54
receives from the other LPRF device a corresponding link
setup signal and extracts from the link setup signal a

25 country code signaled by the other LPRF device.

In addition, the apparatus 50 includes a decider module
55 for deciding whether the country code signaled by the
other LPRF device corresponds to the same RF band as does the
self-signaled country code. If it does, then the decider

30 signals to a communicator module 58 to complete the link

-13-~



15 the determ ner nodule 53, if the determ ner nodule provides a likely
country code. If not, the comunications |inker nakes use of whatever user
interface is available as part of the .support and host interface unit 13
to querywd@soeer for a country code. In the preferred anzaoeessg t he 20
comuni cations linker 54 will offer, as a service to the wuser, to
overwite the enbedded country code 56 with the wuser-supplied country

code. The conmuni cations |inker, 54 receives fromthe other LPRF device a
cor r espof@ith® | FARIudERg At pmining BRIV IprofPERReL ; A tUp signal a

25 Countgxgggga ﬁ-gﬂéﬁfEE£WhéFWEéﬁrgﬂéld@ﬂérdgﬁhﬁedebﬂcédgﬁtiﬁ@“ the

apparatu includes a decider nodule 55 for deciding whether the country
code si grdlagohelly ihhthe GLPRF baRRF cleufespoggiings gontibet agréedssme RF band as

does the self-signaled_ gcountry code. If.it .does, .then the decider 30 :
o gnal & OB ECaL B SRIRIEEY Fos s EPEIEACEY| TR CTE R 30025
PCT{ | BOOQIA4R a98LURot | Gt +elipishdlals it igaghed RPABEHhQUAST asdangl , and to
proceed comruni cating with the other LPRF device on the channel in the

LPRF_bandeddr-sdgpahed ngount thecedg ek @lsecqignay)insgdehe means fwuntry code
signal ed by t.he oth 5 device does not. correspond to the sanme RF band

r LPRF

as does t (¥u¥§épﬁ-§?§ﬁﬁj%ﬁl?ﬁﬁﬁﬁ?%/%%ﬁﬁﬁ 8 8 se signaling the means for
acquiring clues to acquire ¢lues again. It is . to be understood that the
above- descri bdd *&r F%gﬁ%dﬁfg%r%‘?‘éo‘grﬁl}?q !tltf\.?starbé?f’ieﬁéeﬁ?rﬁﬂ%é appl i cation of
the 10 piNgigehestsf atdeoPl@SENtuddMateOBE khePaphl ctheion RSSidRS LPRF
applications, 'the present invention can be used for channel selection in

Wi X®| ess prdgwipdesachctherirereantc dmventdon. In particular, besides

LPRF applications, the present invention can be used for
channel selection in wireless local area network devices, and
in third generation cellular telephone systems, both of which
make use of relatively low power radio freguency

15 communication and include devices for selecting channels in
the spectrum assigned for their use. 1Indeed, the language
low power radio frequency device is intended to comprehend
all such devices, not merely devices operating according to
the Bluetooth TM specification. Numerous modifications and

20 alternative arrangements may be devised by those skilled in
the art without departing from the spirit and scope of the
present invention, and the appended claims are intended to.

cover such modifications and arrangements.
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in third generation cellular telephone systens, both of which nake use of
rel'ati vely | ow power radi o frequency 15 conmuni cati on and include devices
for selecting channels in the]mﬂﬂtmmnmﬂmmﬂﬁ for their use. Indeed, the
| anguage wovusmeer radio frequd tended t o RCEABOGPIA4R] al |
such devices, not nerely devices operétihg ficcording to the Bluetooth T™M
specification. Nunerous nodifications and 20 alternative arrangenents nay
be devised by those skilled in the art without departing fromthe spirit
and scope ohathds plesess isvention, and the appended clains are intended
to. cover such nodifications and arrangenents. -14 WO 01/30025 11111111
FEEEpE treer rerer 1l PCT/1B00/ 01448 * CMS What is clained is: 1 1.
A retihod, t1a ba methedpedoble apépfiopoeerby aali Dow rpswenwadid (fxekdkhendgvi ce,
for determning.in what radio_frequency (RF) 3 band_fo communicate, if at
all, %ith ag-tﬂ‘ﬁ%ér depRESee PEe‘,ieFﬁg'“lﬁl PR bt (R deteauansyd (BEded on

t he untr f : deygcey i ei S i :

nf OrTat | 0N R 1) CarTn T RGS ot at Dreand WPk e e TR Barg e ofhg 7
plura ity afPRFobaind ¢o, behdetetrhibded obpsedi on the shepsyfwhexr® aheacqui ri ng
clues from_at Ig;slt, one source fro ng%_,g. di fferent ki nds oof sources and

ano
fromsarmng I?;EtRFI £ C6né&SoPet18 ‘d??‘g]g]?%.n’f A ARUTR SHFTEE I each
partigul ar jdidactihg the thussisANShS WG Rl oAl hLABRONE RO WY Y code
indicating 12 one particular country; 13 b) applying a likely
det erhi nat idmraldsyi ofincountrieapt the nethed cronprising kdley stepst oy : based
on the clues acquired and 15 a predeterm ned threshol d;

8 a) acquiring clues from at least one source from among

9 different kinds of sources and from among at least one of
10 different individual sources of each particular kind, the
11 clues consisting of at least one country code indicating
12 one particular country;

13 b) applying a likely determination algorithm to attempt to
14 determine a likely country based on the clues acquired and
15 a predetermined threshold;

16 c) attempting to establish a link with the other LPRF device
17 by providing a link setup signal, in a globally available
18 LPRF service band, including, as a self-signaled country
19 code, the liKely country code, and receiving from the other
20 LPRF device a corresponding link setup signal;

21 d) deciding whether the country code signaled by the other
22 LPRF device corresponds to the same RF band as does the
23 self-signaled country code, and so deciding whether there
24 is an agreed-on country code, and if so providing a signal
25 indicating that the link setup is to be completed for
26 communication on the band corresponding to the agreed-on
27 _ country code, or else repeating the method starting from
-28 the acquiring clues step.
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16 c) attenpting to establish a link with the other LPRF device 17 by
providing a link setup signal, in a globally available 18 LPRF service
band, including, as a self- SI nal ed country 19 code, the likely country
code, anworeasei2si ng fromt h HmrlmummﬂIﬂew ce a corRCagpenmi#4sg | i nk
setup signal; 21 d) deC|d|n try code signal ed by the other
22 LPRF deV|ce corresponds to the $anm® RE band as does the 23

sel f-signal ed country code, and so deciding whether there 24 is an
agreed-on country code, and if so providing a signal 25 indicating that
tha | i nk 2set (el sethofeof aripliot ad fwdier26 rc ameudiicdbirent opihde dand
correspondln to,the agreed-qn _ 27 cquntry cQde, or else repeating the

method sERMECR FPEATASS iR LERFLIGSVRG S Iitee 1<y ephichshay @ 1aammey | _
113111 bl bombbbibal 14 e 1 Iddh GV BONAL A8 LpZoy Thgs it hod of claim
1, wherein the different klnds of 2 sourcés i1 nclude: the PRF devi ce
|tsﬂelf mhv@hrlvassapenumﬁw sy st@te wxﬂ@emdomn flramea gad | Dhetrhest gnal t hat

pr vi des 4.co y.a art f. st.e tion frane; and further, 5
by L PRAL, LERE a8F & aftish BEHPRL R I EraRubh 7 o R ate on o

gl @pal | y ¢l babkeg L&Eh%;eraua:lqamréd LPRF selheceebhrgd. of claim2, wherein
the country code enbedd 2 in the LPRF device can be changed by a user. 1
4. The method of claim2, wherein the likely country code is 2 determ ned
baged 0N 35UMPLBIMARHENTSE AN @t,edm\é«'rtehne%ﬁa aohﬂéi:%aés&h idgecode, the
wei ghts predetern ned based on 4 the kind of clue 5. The net hod of
cl & m 4, iph&hei FPRF deeics |gany b gheageidn®yi envugkgeri t hm produces no
country with a likelihood 3 that exceeds the pre-determnined threshold,
querying a user

1 4. The method of claim 2, wherein the likely country code is

2 determined based on summing weights associated with each

3 indicated country code, the weights predetermined based on
4 the kind of clue.

1 5. The method of claim 4, wherein if the likely

2 determination algorithm produces no country with a likelihood
3 that exceeds the pre-determined threshold, quérying a user
4 for a country code, and, in establishing a link with the

5 other LPRF device, instead of using a likely country code,
6 ‘using the user-provided country code.

1 6. The method of claim 5, wherein the LPRF device operates
2 according to the Bluetooth protocol.

1l 7. The method of claim 5, wherein the LPRF device is a

2 device used in a wireless local area network.

1 8. The method of claim 5, wherein the LPRF device is a

2 device embedded in a third generation cellular telephone.
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4 for a country code, and, in establishi ng alink wwth the 5 other LPRF
device, i‘nstead of using a likely. country code, 6 using the user-provided
country code. 1 6. The nethod t he LPRF devi ce operates
2 accordi ngvé ei/dotas Bl uet oot h prﬂﬂnﬂ“ml"jlmluum t hod of eicanBeomidagher ei n
the LPRF device is a 2 device _ ] | ocal area network. 1 8.
The nethod of claimb5, wherein the L°PRF d8vite 's a 2 device enbedded in a
third generation cellular telephone. -16 WO 01/30025 11111111111111 1111l
11111 11 1111 PCT/1B00/01448 * CL MS 1 9. An apparatus for use in a | ow
power 1r adi 09f re&ueapgaﬁat(tlwm-'qr dese cigy & drowdgtasven miadg o if relgakenegdi 0

frequ ncy (Rgg g)b g % icate, if at all, wth another LPRF_device,
the 2 LPRFE (hBR e%éc%l'et P HEP TSP DA ARESo SAHePRY RFPRF
devicg is bghng HECHomiunh£SNS | NOF t 110" RBIHP B chd ¢dRFNGel e OCALT ON
and width of the LPRF band for 7 Iurallty of countries, the apparatus
conpr i4si ng: LBRE) barduteilpg @\%@ﬁm#r@é)élﬁ:ﬂﬂd iany t&m@yumrt@m whereatheone 9
source fro n fferent Kkinds sources .and from 10 at | east
one o dlfmé'?g?ltgeg TVi tuar® $6hr tee éokfy LSS50 A8 % FA8D the cl ues
consi $ting @hdatatengt tie@elodt LY Wit igFdickat |IJF@F0B§nBa'EE>'rCH| ar
countr the 13 acquiring neans responsive to a signal to acquire clues,

14 forl provPdPRBlike ef Lerunkking edhe RuPRTsdMS womeriisingeans for appl yi ng

a likely determination 16 algorithmto attenpt to determne a likely
count By based WU1nth@e@M§e§OacnguedlagdChu©$ effedrerati nezhdthreeshol d, the

18 de%ernlnalléghfq%§Q§o&§%%Bg%I% f%ergﬁg ﬁ n4s Pdsé&Eceéaand from among

10 at least one of different individual sources of each

11 particular kind, the clues consisting of at least one

12 country code indicating one particular country, the

13 acquiring means responsive to a signal to acquire clues,

14 for providing the clues acquired;

15 b) determination means for applying a likely determination

16 algorithm to attempt to determine a likely country based on
17 the clues acquired and a predetermined threshold, the

18 determination means responsive to the clues and to the

19 predetermined threshold, for providing a result that

20 indicates the likely country;

21 c) linking means for attempting to establish a link with the
22 other LPRF device by providing a link setup signal, in a

23 globally available LPRF service band, including, as a self-
24 signaled country code, the likely country code, and

25 receiving from the other LPRF device a corresponding link
26 setup signal and extracting from the link setup signal a

27 country code signaled by the other LPRF device, the linking
28 means responsive to the result that indicates the likely
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19 predeterm ned threshold, for providing a result that 20 indicates the

likely country; 21 c) |inkinmg means—for—attenapting to establish a link wi'th

the 22 other LPRF device by hedi | nk setup signal, in a 23

gl obal | ywaveirsoe2sl e LPRF ser meﬂ@&mnﬂumgﬂng as a serdwIBAWOR4gnal ed
country code, the likely countlyec ey receiving fromthe other LPRF
device a corresponding link 26 setup si-gnal and extracting fromthe |ink

setyp signal_a_,L27 cpunt code signaled by the.oth LPRF device, the

R ng 26 onensEyy 8 LIRERIE el o8 Pravififiyathar et detay S 17 vo
01480025 1 Elilghklielll By 1théd |dthdd 'IHRE Idevilde ;PCT/ | BOO/ 01448 C L M 29

country, the linking neans for providing the country code 30 signaled by

t hgyot herg) BReidenyCReand £Br desd ity Mdthdrokhdecbdhbgy Wesgder the
country code 32 S|gnaled by the ot her LPRF device corresponds to the sane
333RF band &donedsdi by the fothemARRF @awiqey cosgespands sto 3dheletdmt ng

whet her the | n_agkgeed-qgn cound ry. code nd Lf 35.so0 providing a

o ghal i ndi 0 Pagt AETOGRE i, PR et IR Whnbey 53080 s

cogauni cat i @ecadihfewharite £ arheaspandiang dgreed? chheocagtepdeddle CHY ri code,
or _else signaling the acquirer 38 nmeans to acquire clues again. 1 10. The
appar at us ofoc PEPHi9ingreignahenfdiiadiag thphdshef link seeresis @ ude:

(g LPRE deylCRolbigtla M bt EAAUN 08 cReCRURaCUBEINGD AN (e
cellular signal that provides a 4 country as part of a system i nformation
frame;, and fuhet hgieed5SomeamintyPiRlodisyvicoeelsehisdgnpeingdtisal dgguirmyssmt a
country 6 code on a globalg¥ avai |l abl e LPRF service band. 1 11. The
apparatus o i i 195 try code

LD fegng; P 18CIWES TS HERddh d

10. The apparatus of claim 9, wherein the different kinds of
sources include: the LPRF device itself, which has a country
code embedded in it; a cellular signal that provides a
country as part of a system information frame} and further,

nearby LPRF devices, which periodically transmit a country

(XY ¥ B - S TV R S B

code on a globally available LPRF service band.

11. The apparatus of claim 10, wherein the country code

[}

embedded in the LPRF device can be changed by a user.

N

12. The apparatus of claim 10, wherein the likely country
code is determined based on summing weights associated with

each indicated country code, the weights predetermined based

m W N R

on the kind of clue.

13. The apparatus of claim 12, further comprising a querying
means for querying a user for a country code if the likely
determination algorithm produces no country with a likelihood

that exceeds the pre-determined threshold, and wherein the

n & w N B

linking means, in establishing a link with the othexr LPRF
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2 enmbedded in the LPRF device can be changed by a user. 1 12. The apparat us
of claim 10, wherein the lik : “I's determ ned based on
sumi ng wei ghts associated with 3 ed country code, the weights
pr edet er m nayoidas8sd 4 on the H“ﬁl‘ ﬂ[ﬂ!&@“ﬂi‘k The apparrgtruBoomiqss! ai m
12, further conprising a query guerying a user for a

country code if the likely 3 deternlnatlon al gorithm produces no country
with a Ilkellhood 4 that, exceeds the fre determ ned t hreshol d, and wherein

the ¥ 1inkidY¥EandPsERadsPELIPERY Ny Likehx SRYH T E e e imgE the1g Wo

01/30p25 13 ddr- HfdJlbehlbghnﬁf%léoaé.lC)PCT/IBC£701448 CL MS 6 device,
instead of.using a likely country code, using the 7 user-provided country

code. 1 14. The apparatus of claim 13, wherein the LPRF device 2 operates
accorgdi ng tyq t heyfl Hf)bQQEEuQrQE 06PLim1ad>. wﬂ-é'ﬁ?eﬁpgﬁ{éitLlﬁtEOfdth@em 13,

wherein the LPRF device is a 2 device used in a wireless local area
net wo? k. 1 ck@radfes awperding bd thai Blustogttiermratdded LPRF device is a 2
devi ce enbedded in a third generation cellular tel ephone. -19

1 15. The apparatus of claim 13, wherein the LPRF device is a

2 device used in a wireless local area network.

1 16. The apparatus of claim 13, wherein the LPRF device is a

2 device embedded in a third generation cellular telephone.
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