METHOD AND APPARATUS To LIM T FREQUENCY BANDS USED BY A Low-PEWER? RAIDE O
FREQUENCY DEVI CE FI ELD OF THE I NVENTION 5 The present invention pertains to
the field of telecomunications, including the field of nobile phone
technol ogy. More particularly, the present invention pertains to |ow power
radi o frequency conmunication used for short-di stance conmuni cation. 10
BACKGROUND OF THE | NVENTI ON Recently, devel opnents in technol ogy have made
possi ble the use of conmmunication devices provided on snall electronic
chips that can be Mesical heol ArvpArests deyilcest( SHEluRSYaRR@ssonal conputer,
headset, printer, mgiam peehl ubarediErt RhERN IR OURLCPERRPR! digita
assistant), allow ng the host devices to conmmunicate wth each ot her over
short distances, typically from10cmto 100m thus nmaki ng possible

wirel ess comunication between the host devices. Such conmunication is
cal | ed | owrpovwer rdzativendeegquency (LPRF) communi cation. 20 One version of
this technology is as specified in "Specification of the Bluetooth TM

Systsem " avai | gl §r@lsenBt § RvdAVWh tgaecta%fsh Oghan[{ & [} ernet. |
"Bl uet oot h" is a technol ogy trademark ovvne Te onakti ebol aget LM

Eri csson. "S5 BPURIYSHE: 1PRF opbiat eding tise faﬁﬂiic‘éﬁs@‘éblllrﬂjm?

Sci enti fi eebhdbTogie. ( MOk paﬂtpcﬂaeﬂqene;me( gsgﬁgdlra;er&lzg,n Giz. A
frequency hggatraQ§c iver aggé to co i nterference and fading. A
shaped, bfnary uIaFlﬁﬁr =p H%QTEPSYnFﬂ?ﬂ¥E%FQFH§ﬁSH@P@efor
COﬁplGXIt?hOrhedS#WbUE retwulBlcatsidnMs/s_ A slotted channel is applied with
a nomnal slot -1 length of 625 ns. For full duplex transm ssion, a Tine-

10 BACKGROUND OF THE INVENTION

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 freguency (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 IM

Ericssorn.

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




Di vi sion Duplex (TDD) scheme is used. On the channel, i nfornakipmi’s 2004
exchanged t hrough packets. Each packet is transmtted at a different hop
frequency, i.e. on a different 5 RF channel. A packet nomnally covers a
single slot, but can be extended to cover up to five slots. The Bl uetooth
TM protocol uses a conbination of circuit and packet switching. Slots can
be reserved for synchronous packets. Bluetooth TM can support an
asynchronous data 10 channel, up to three simultaneous synchronous voice
channel s, lergth cHfaf@él mahi chesimillt dvedes| yrauppossivrasynChnenous dat a

and synchr . voi.ce. Fa Oi channel sypports .a 64 kb/ synchr onous
(voi ce) chggﬁg%u¥hrggéﬁgd??%%%i%ﬁ?mfhésagﬁﬁghr6%%J§H%ﬁgﬁﬁ8F§Can suppor t
maxi mal 72inkdwmeatdoymiet ekchadded andoshl batpet®. SR Kphsken ihe return

direction), _or 432. kb/s. s trig. Referring to Fig. 1, a Bluetooth T™M
devi ce 14 P& &HbwTe eﬁfieﬂd@ﬂy ‘?‘lrea{’thg‘ﬁp FEELDRtH TMTeV'ce FofEsihthi cating

Wi ths anot kercihigiioot A FMbostnslevaeyl6ovdhs Bl sainet kiTM devi ¢e20 14
consists of a radio unit 11, a link control unit 12,7 and a support and
host i nt er Pace<kffideds 6p FPVRT Mimdgerfdive ahdthost interface functions with
a host 1/0 device 15. The Bluetooth TMIink control unit 12 carries out

t he baseband prBtoddhstognd B herotianwll evek i admbpinstiines of Leikedidyer

messages fors25 l,ink_set- and gcontraol._are defined,in a Link Manager
Pr ot ocol . %%e%%Tuéiogtﬁk$§£%§3té%fgfb€ﬁ eéear%%ﬁﬁﬁgﬁdgﬁbFHPC§€8h ttion
(only two Bhalettoot h BIMetabtls TMvedryethppodt an P&yIdhicerons Bhpoi nt
connection._In the point-to-multipoint -2 APP 2004 connection, a channel is

shaﬁéﬁ annﬁ@a@% r ﬁPuEPBEﬁFF ltaneous synchronous voice channels,
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 Bluetocoth 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/0 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 Bluetcoth TM units involved), or a

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




units. Two or nore units sharing a channel forma piconet. Oge Bluetooth TM
unit, the unit initiating a comunication, acts as master of" 6h8PRi difhet
formed by the 5 sharing of a channel, whereas the other units act as

slaves. Up to seven slaves can be active in the piconet. Referring nowto
Fig. 2, piconets 21--25 are shown, each consisting of a master 2la-25a and
one or nore slaves 21b-25b and 25c. In addition to the up to seven sl aves
that can be active 10 in a piconet, many nore slaves can remain | ocked to
the piconet nmaster in a so-called parked state. These parked slaves cannot
be active epnphettdtranrelchabotlr s rsy notumgniszedr4d Bhevmsherm Both for

active andug§£§ed %$qye%brghe channel access is controlled by the master
15 Ml tipl & pirconet & Wikt A5 el abpi HETREFagb2BPels 0t M #1°0RSEt er net .

Still referring.to Fig. 2,.each piconet 21-25 can _only have a single
mast er 21a-25a_o?%ﬁgbgﬁfogpa€§sug%%'c Pt AT % i fferent pi conets

on a time- dowinGhofa@biulaicpl 8% hastsr 4 AddihbOhet A MBRL L2281 N ONE
pi conet 25 can be a slave in another piconet 23. The piconefs are neither
time Shor fEBGHEREYCS A HreRE2edvhERRds piltomdtheliasnits ssawmsheppiveg. channel .

Al t hough t 204Gz, 1. 9M .S I vai |.apl the 25 exact |ocation
within theﬂ?SN?bgnd mhereeBIgé?ﬁ%%ﬁg%f%%%éshfgg hay i Tere%§rgéﬂ%try. I'n
addi tion, nke whdFhgof2, pheoBkustDids M amdwiARyexal YodnsiGRURLI ¥£ 4 n t he

US and Eu&pgg razﬁigﬂyjdt of 83.5 Mtz is available; in this band, 79 RF
channel s sPac&d~1 fpﬁflp SP8 TefTeed.SYavesfagai; 228 and 289R 2004 Spai n,
and France, a sgallgg.band is_available; in this band,
n addition to the up to seven slaves that can be active
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 picomet 21-25 can only
have a single master 21a-25a. However, slaves 25c can
participate in different piconets on a time-division

20 multiplex basis. 1In 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,




23 RF channel s spaced | MHz apart are defined. As indicated abovye & 004
| ogi cal channel is a pseudo-random (frequency) hopping sequence éf gﬁ %
hoppi ng through the 79 5 or 23 physical RF channels. The hoppi ng sequence
is unique for a piconet and is determ ned by the LPRF device address of
the master; the phase in the hopping sequence is determned by the LPRF
clock of the master. The channel is divided into tine slots where each

sl ot corresponds to an RF hop 10 frequency. Consecutive hops correspond to
different RF hop frequencies. The nom nal hop rate is 1600 hops/s for a

Bl uet oot h Taim,t andl Fr&aRkRFE, unidnk1patt bahpal & ngrdin a&1pi Conetni Agnki me and
hop synchr £3§§g %% th? channe] on which they are communicating. 1

Because al | n{FPEESL HIRARS MofHdedPest erthe'afamedRF band for Bl uet ooth
TM comuni cation (qQr |.PRF communi cation_ generally), and because the RF
band dedi cated A S8ARCALHIMITES s lagéarbychannad PﬁtarQSQ#d%ﬂﬁﬁﬂdnment in

some ot her (GRUMHESS. hbBSTS 's%q%e%%doffoélé‘t£r%o %%gﬁé’hx(\g@lgg{‘ the20

Bl uet ooth TM device, or other, simlar LPRF deV|c rm ne mhlch of
the dbfferednt Adedhusicdl FF bamdmetls .usghe hopwirdersetyoedoe t b ynisjuece whi ch

band to us c t. i | earned jn ich country the. Bluetooth TM
devi ce or Q%#i\ gﬁ gggcenés 06%$§Fﬂﬁaegm%%t&Q%%ﬁﬁﬁa§8V% € FBHRGCHE by 25

whi ch a Bl ustoatastEM; deké Gshaar ian thPRIogeh€ s arRekal LY, aoalymigsgertain in
what countr iH}IS | ocated. SUMVARY OF THE | NVENTI ON A net hod, to be
per f or med b%'/‘/ FholFBEuelothadito Hicefaghey - (TPRObadeeices &kddest Aaspondi ng

apparat us, d¢fe dabetm,ALAY eeﬂ:}{ sice BBR-2004d vihal, gpdig, frequency (RF)
band to communicate, it at al
10 frequency Consecutlve hops correspond 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.

is5 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.
SuMMaRY OF THE INVENTION

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

(LPRF) device, and corresponding apparatus, for determining

..




w th another LPRF device, the LPRF band to be determ ned bag@§ gp t?e
country where the LPRF device is being used by resorting to®iHf Rn.m%n
indicating the location and width of 5 the LPRF band for a plurality of
countries, the nethod conprising the steps of, and the apparatus including
correspondi ng neans for: acquiring clues fromat |east one source from
anong different kinds of sources and fromanong at |east one of different

i ndi vi dual sources of each 10 particular kind, the clues consisting of at

| east one c;ountr%/ code indicating one particular country; applying a
likely det-Br HAGTAH CafEAPERRY t BRE) (RAAG teocaBT R Ifate -aifi RIFL 1 country

based on thecs! Mesasauipkedaandea, PrRdatEiErTagd «f ey !e%iﬁé??fm“ ng to
establish a link with the other LPRF 15 device by providing a [ink setup

si gnal, inbasgiobalihe cauakkabiveeiPRMs dRRFcdeband, is relindi nged asy a

sel f-signa t . lj kel Qun ode,. and receiving. from
the ot her Lfggﬁﬁggrﬁlt(rz&/e 1%9ggp?%2§%ni |cﬁlgé/a}tﬁr§’lg g:éfgugocé‘:‘l&g]hoé‘l angeyt Wﬁdgf whet her
t he count r yheoterBigmal €drby pheralher diPRoutieviee, Ath<Laitfsgonds to the
same RF band as, does the self-signaled_ country code, and so deciding

whet her t hEPBPTESHIF 431Fe&6SBR “Eolird yFRod@PAEREYS fiRdYSH89i di ng a si gnal
i ndi catingcbbabspddifidd Headsl €8x Sadfuibe eommleted - 401, cquuupi gation on the

band correspondi ng to the agreed-on country code, or else 25 repeating the
met hod st asPhuge f ¥iom EAdrengcdif Eengnte | uasissodp sounees iand Heomppaoad us, for

signal i ng 5'9%@2?@5 rfe%fa‘a@?kéké' Ll48n 49,2080 0 acqul re glues. In a
further aspect o the inven ion, the di freren kifids of *§C6ur ces i ncl ude:
t he 1PRF dewircécilseldindwhicbh bbsea Gth<ictihgyogode wiheddad tdundsy a
cel lul ar sig al .that provides a country as Qart of_a systeminformation
frane, suchk ag cq%%ng one particular “country; applying 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 likely 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 acgquiring

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;

-5~




'-'" 5 APR 2004 and further, nearby LPRF devices, which perIOd&C@J%Fﬂ 2004
transmt a country code on a globally avallable LPRF servi ce ban In a
still further aspect of the invention, the likely country code is

determ ned based on summ ng weights 5 associated with each indicated
country code, the weights predeterm ned based on the kind of clue. In yet
a still further aspect of the invention, if a likely country is not
determned by applying the likely determnation algorithm querying a user
for a country code, 10 and in establishing a link with the other LPRF
device, i R8fehdrdieruspagray| LRRY destiaesr y whodb, pesiofiqed yusernspirovi ded

count 1y codeeofl £F I éc&PI'%JI\% M%QR%M@SLE}Q ahoxe afd, gt her

obj ects, features "an dvant i nvention w ecoie appar ent

froma considerafionQf,t Esréffg?egypef& U ehecindeseld) d Bigepn od 10

connection wth acconpanying drawn I'n 1S a brock di agram
of a Bl uet cotthtiM «els de deubﬁﬂtﬁmﬁ|Hnathbnebommhnghwéugﬁtsdev|ce
conmuni catin ot her Bl uetooth TM host devi ce; is a

g with(fO_a
schematic PPFPAStTHE B‘Htg‘f SArRf é?‘éh‘fatpf’disﬁOHF‘érYpFEBﬁettl’teoﬁ’@PQBF%s Fig. 3is

a flowchar gréhgﬂ\éﬂﬂide@ebﬁ%EBOQnoéhé hei il @3eRliuel Nvention, by which a
country code is determ ned as 25 reasonably likely or is acquired by

pronpting a usefn s 4cisiachlonohardpshowengnan; algaridhm ragcording to
the present invention, by which an attenpt is nade at detérmning a

reasonablylﬂFRéYyC@@UﬂnTyscode;d%@ﬁrmfh%i}ﬁfEPP@F@Q@Oﬂwzllkely

determination algorithm, querying a user for a country code,
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

-6-




Fig. 5is a block diagramof an apparatus according to the presenk

i nventi on. BEST MODE FOR CARRYI NG OUT THE | NVENTION I n the prefeffédZil
enbodi ment, the present inventionis a 5 nmethod that determ nes what is
reasonably likely to be the country a Bluetooth TM device, or nore
generally any |ow power radio frequency (LPRF) comrunication device, is
being used, or what a user says is the country, so as to determne the
radio frequency (RF) band the LPRF device is to use for 10 | ow power RF
communi cation, and that ensures that the LPRF device will select a channel
so as to comunifaé&teSohf 2 iHogk Harardst ef niherpnagasusr aasordibsicy thi kel y or
provided by arnUsgfesddt LRLs desceription, the invention is described as it
is inplenmented in a Bl uef oot h TM devi ce in particular; but it 15 is to be
understood that the principles of the present invention apply equally well
to any LPRPESEMOBE F9RLpraRYING OUR THENINYENHGRA that can differ in different
countries in either location in the spectrumor in wdth. Thus, besides
the preferred embodheeptesedrembodinent , 26he hiehtseheetd @ ik Bl uet oot h
conmuni cation, the_ invention has application to any systemusing relatively
| ow power TEdIY FREHUBRTES Al Sc BRtini € at PoRCRRRING Lilks 1y obthe

devices. FOiodragphent LGRS ol ALEN! LOMEAL L REa 300, oo shannel
selection in a wireless |local area network or 1m 25 a third generation

cel lul ar t ed@mroreddysiesqudnryt HéPRFef epmedn Erdioidinmdatiof, tihe heiegent

i nvention uetooth. TM device is.mapufactured with a particular country
%é%"n%%hgka%vﬁcﬁfeﬁaﬁgggréﬁlgﬁ?nc?¥ﬂfﬁﬁ‘nﬁ°c8ﬁt$%l SUHTEPE2 (Fig.

code enbedde
1) . Preferatiey mide, facgsaicyc ARFOhaage the rFRIA devd cAPRs 2804:c¢ for

i0 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 communiéation, 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




country code enbedded in the device. It is the erbedded country i?of},ﬁi}‘tt hat
is used, in the present invention, as a default (guess) for..ut\rhet\P

where the Bl uetooth TM device is bei ng used. 5 In the preferred enbodi rrent
a Bluetooth device is nanufactured with the |ocation and wi dth of the
bands to be wused for LPRF communi cation in each of several countries.
Thus, if the Bluetooth device can ascertain the country in which it is to
be operated, according to the nmethod of the 10 present invention, it can
resort to the enbedded LPRF band/ country information to determ ne the

| ocati on arfPWitdrhcete emeedsadd int the fevige. Mrtefisr sbeyembérdddPRFE band/
country i nr@g,l d f .th deVl ce, .as _necessary,
because of n{dr?{avel i %gdgg%%al%q‘%gg g efg%%g&r %nt 1& ]a%rée 4 %t he LPRF
band/ countdsfauifodgaesan far taxepaDUnCnizawhemmner BluBebetl i T deewcto Fig.
3, after Ste£%e%]ﬁ 35 ig%escrl bed below) for determ ning what country code
to assune for gra? astep 36 is perfornmed in which, in setting up a

20 co ni cati or} ink bet wo_ Bl.yet oot h TM devi ces, each devi ce
Yes LEDS BrEirtd, SRRt Beaa ) B AP 8ev RS ai | oued

pr ovi a link

gl obal 1y, tnkbatu@@maacai@& theCQWRLEYoR088d kL $2 LAdi al&S de.l ocation
of the Bluetooth TM band that the device wll use, and each device

recei ves t 199 flers&PEh %“@Igﬁéltlpﬂahswwfemﬂ)wwgabt hemntdemsce I f the
two devi cespp,{Ndi; %atcﬁ £ oth, TM Rposed to Bl uet oot h
TM servi ce bands, g le yee%&\;%i gg:g %gln cocnerﬁrﬁléla g c%rbter < oy

countri es \wigran tlhellso'catli)ez)mpn‘raltlaé Bbu@tdmiéﬁ tbMthandedhdd effs tHehen each
of t?g devi ce will. seek -8 5 APR 2004
sent 1nvent10n it can resort to the embedded LPRF 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
necessary, 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
below) 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 Bluetocoth 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 Bluetooth TM bands (as opposed to
Bluetooth TM service bands, globally available), by
communticating codes for countries where the location of the

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




to confirmits country code by repeating steps 31-35 | eading .
determ nation of what country code to signal. If the incorrpaf’i‘i)Mng%ry

codes are confirned, i.e. if repeated determ nations by each Bl uetooth TM
device lead to 5 the sane inconpatible country codes (by repeating the
steps 31-36, described below), then the devices will not comunicate, as
indicated in a decision step 37. only if the two devices agree on

conpati ble country codes (i.e. possibly different countries having the
sane | ocation and width of the 10 Bluetooth TM band) is there

communi cat i%6h S8 1pRotF HetPUNT Ty CSte pP B SRR i Y%alss6PF Nt} ided epdévadi ng a

signal to iemiac;'a%%ﬁsgﬂga%igm%fsaha@ £aih 08, Gy eLed; Lo @l | ow for

comuni cati on and corresponding to the agreed-on country code. The

underlying proceass.gor{£shdiiRgt oothe-decislon st % for .15 degi di ng
whet her the two devices agree ona %‘Puet)goti M%br%nggn Jz)%ntlei‘ncﬂl c:)Lc'gt'i g?\ and
wi dt h), usespedtald depeovirditigng baneackesuetptdtdn TUséeviaey. 1<l el ati ng

country codes to Bluetooth , TM band_assi gnnments. Still referring to Fig. 3,
o ThR car A tGVE. LS RTRPTDEOREE T e Y SaEePELS A SHoBy

Bl uet oot h TV -devi cescasb@arde1dh)t henti nkns eldip &isgpah1tsgansmtted on the

Bl uetooth TM service band, relies on earlier executed steps 31-35 to

provi de a COURYY-C@ble #d WidiFaredrinst ¢ StBpstep- 33; Wilhyed fatke

eval uated t,q, defgrplne whet her Lhereis Qﬁg far.25.deci di ng .whet her any
particul ar countr;} code is reas?_ongéFi/ ?iaie ylt%/oc%ge%or(?'e%'t qJOIQ'%:L\rélfg? t hen

i f the devidiEflraens usentried éwfraog, thacdard nigpaagiioe aedognitth of, tas

AL It AL T MR ENEN S0

step 38, which also 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

i5 deciding whether the two devices agree on a Bluetooth TM band
{(both location and width), uses a table providing a band
description (see Fig. 5) relating country codes to Bluetooth

T band assignments.

S5till referring to Fig. 3, as indicated above, the step
20 36 in which a code is signaled by a Bluetocoth 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 1s made, in a step 35, to

acquire a country code from a user.




The underlying processes for the steps 34-35 by which whether a user
interface is determined to be available and by which a user 5 iRt f48e is
made use of to query a user, are not the subject of the present invention.
Preferably, 5 however, a Bluetooth TM devi ce woul d have a suitable user
interface as part of its support and host interface unit 13 (Fig. 1).

Al ternatively, the support and host interface unit 13 of a Bluetooth TM
device 14 in a Bluetooth TM host device 10 would be inplenented to nmake
use of a user interface 10 already provided by the Bluetooth TM host device
10, or to makeTseinserdyvinerPreeesderedQr ehiedeteby 3hed Bloyewbdtih TM  host -

device 16 w i e. h. T i 4. _communicates. . .Referring
agai n to F e e R D R R e B R o i
det er m ne ahiehsanaidry ihickefyceolntmadecade, oiegbngieih 4 hesest epr8l i n which

clues (indications) .of the correct country code are acquired fromup to
three ki ndEOtof’h%o%Wgé::t S%nﬁ%rR}reﬁﬁﬁt WA L1oBnb ekl 53R Whe Bl uet oot h

TM deyi ce, hsWeleng 2 MAeRbbYhCodede? &eldihar nglang! susUgh-a8s2p a GSM
signal, including a systeminformation frame that provides a country code

(a source WRFEKRIReM dfe Pagédoedniys i fupRirE Bindehost himrfoste devfc® i ncl udes
GSM functi ity, thaty, .l | e Ci d_i tected_ i.n_a .
| QRakl LY 1A ol RaPelagy ¢ égr;e)- ;s%g)g,&&@ ahd ASLECEd A R yose

pr edet er m ne listening’in ot her, "hearby
devi ces, 2833which PordtedicbaltMydéry dadcastim acBlnet yocodm ardti denidd i er on

the Bluetogth T rvi.ce_ band nd whi ch can then sonetines be overheard
(det ect ed) gByw?%ggf%éf@&feﬁ‘eﬁ/FgeW CBHY USEnPRg? PBFY A d&@CEr ni ned LPRF

li steni ng anteb¥pl provii®ieAPBy208: Bluddoriexi 8beR 32vidda grethod,of the
present 1 nvention

make use 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
i5 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 acguired from up to three kinds
of sources: a memory ({not shown), embedded in the Bluetooth
TM device, storing a country code; a celiular signal, such as
20 a GSM signal, including a system information frame that
provides a country code (a source which c¢an 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 Bluetcoth TM device listening

~ for a predetermined LPRF listening interval.
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uses an algorithmfor arriving at a reasonably |ikely dete&_ nati on.
Referring nowto Fig. 4, the algorithmis shown as 5 begi nnth ﬂpﬁhﬁﬁéstep
41 in which predeterm ned weights are assigned to each different clue
based on the kind of source. The clue fromthe enbedded country code is
assi gned one predeterm ned weight; a clue extracted froma GSM signal, if
one is detected, is assigned another predetermn ned weight; 10 and each cl ue
provi ded by each different, overheard Bluetooth TM device is assigned

anot her predeterm ned weight. For this |ast weighting, according to the
present inventi R, the BRgretsterh 3FM thei vetlmidymd] $henprdeatt firgenatonhe

| obal | I oot T ice band S country 15
Qode thus e A B b G R b e D s BB Y S !

code, thus Vieén ountry code
si gnal ed bykﬁe&menanioﬁluetooth TM devi ces. Thus, e.g., a weight of 1.0 can
be assigned to the enbedded country code, a weight of 0.5 to a country

code extractedREferr ingSMwsitgnatigor 2 ptties £RJdrulam skgsmbwzQsconveying a
country code, .and a weight of .4 for each overheard country code issuing

from3 di ffkﬁgéﬁfuBﬁu‘éf"o}bt% SHOP ddviBevni¢h Pregescapdreed swoiditseard from
four differpntignBhuetooldy TNHevkaese e bl aly vel ghg 95%& cg% g,u%gached to

the clue that the country code is that transmtte our “different
Bl uet oot h TWedetigesromhde dmpediedsanentstieprodls, 1Bhesbngmédlum&d for each

e, e BT D O L L R L8 e
i ndi cat ed, chi%l&ﬁﬁébdctbé@,ﬂ&hﬁ&sﬁa@gaeﬁtgxﬁbﬂﬁaﬁ prefieeBrihged vélela.ght,5 APR 2004
10 and each clue provided by each different, overheard Bluetooth
TM device is assigned another predetermined weight. For this
last weighting, according to the present invention, a
Bluetocoth TM device signals an identifier on the globaily
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 Bluetocth 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. 1If 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 Bluetoocth 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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algorithmreturns as its result the country code for the only imphcg@gd
country (which is then also the country code for which the Fiéellhoo IS
greatest). If, however, nore than one country is indicated, the algorithm
in a step 43, 5 conpares the likelihood for each indicated country to
determ ne which country code has the greatest likelihood. Then in a next
step 44, the algorithmdeterm nes whether the greatest |ikelihood exceeds
the next nearest |ikelihood by nore than a predeterm ned threshold. Then,
in a next, 10 decision step 45, if the threshold is exceeded, the algorithm
performs tReISTEPIUFINRRI 8F LES retshlis tAe reynkes iade Aer ebarerly code

for which thg;LikelihQed. i.s Qreatest. r rash i's not
exceeded, or in %%%é?ghgfgif P% tﬁe13%%251%§3§¥%éugﬁpgygggﬁ%sg$€alI and
not a norewbliehrtis likdildhbpdnist dreeal egar)i.t hE pehdwrve . amstreptdani n whi ch

it ret - indi catipg that a.ljkel t d Id not b
det et i ned Fronb ERE TS "OREREF | g baie G PPy, 13 2 (18 ddei sion step 33,

if aslikekymgetes nimatii®elisos@dgodYeddle idkgest tdnodidie gasonably 20
likely country code is used in the link setup signal in the next step 36.

If not, theRTERTHERE SMPCH SONREEYI FPdt P She3grerirsjuddyedibsed; as
expl ai ned apgye;, Ref,ahLll nge 0&’420%1'1:& B1goriichn! BE: OLe! RId %%%g@gdtl@@m’ an

apparatus 50 according to the preferre odinent I's part o 5 a link
control unptredfesn bk Lidbodt hxddbdPREdeaexcenddrésiedikaidaobdgbyl). The

appar at us 58 S ghomn as gnckgdin gg %§§¥g rer., of cJues for acquiring
clues as t 8°WRat 3% hyEHE ﬁﬂ@ﬁ: AR Y% bEPRY ued “F5m at | east one
sourge frodecappg shidd asent tktRdscRfest@UC s andeddQin aMRNG1gbri€ast one
30 of different individual sources of each particular kind. The -12
performs the step 46 in which 1t returns as its result the
country code for which the likelihood is greatest. If,
however, the threshold is not exceeded, or in other words, if
the clues provide only a close call and not a more clear
i5 indication, the algorithm performs a step 47 in which it

returns a message indicating that a 1ikely 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. S, 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 acguiring clues as to what country the
LPRF device iz being used, from at least one socurce 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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5 APR 24 clues acquired consist of at |east one country code indicating
one particular country, the at |east one country code being §hAPRNg@¢ded
country code 56. The apparatus SO al so includes a determner 53 of a 5

i kely country code. The determ ner nodul e 53 nmakes use of the likely
determ nation al gorithm descri bed above, an algorithmthat attenpts to
determine a likely country based on the clues acquired and based on a
predeterm ned threshold, as explained above. 10 Next, the apparatus

i ncludes a communi cations linker 54 for attenpting to establish a link
wi th anot héi YEBRECARIN L CWPLFFovf drhglerst maeseruptsy grrde in a gl obal |y

avai |l abl e LRRR - i 3 ey | ] u i gnal L ncl ude as_a self-
si gnal ed cgﬁﬁfriégg%éﬁﬁi&%&?ﬁfgﬁgrc%€§?€§}bgﬁgi%gtgﬁﬁgge %b%bfggfﬁe

det er mi ner gesgubeisg, thd emfreddetieraumery nouid &6provides a |ikely country
code. If not, the conmmunications |inker nmakes use of whatever user
interface i s avahtapeamsysas efisthiénchuppord dandrhisér i98 exxf ace unit 13
to query the user for._a country code. In the preferred enbodi nent, the 20
o Lat STV sRdhedn R oFPer St Bindl oROE E0L e see b6
overwite tthe aihetdedk auiinky 160081856 WHH dheridser aissrp! ixgd country
code. The communications |inker 54 receives fromthe other LPRF device a
cor r espondiHGFERR® Stuptdicgpar Baddeke yridis o Aekrlinecdunticysbrapdsi gnal a

25 country £pqe.skonal egd. e 20k LP ev] addition, .t
apparatus 50 ingludes a égﬁfﬁéranngﬁé% Eg’%b I%g%F ?#&Fe é%%th?Eg’country
code si gnalasd ebrpleheed ottiwere .LPRF devi ce corresponds to the same RF band as
does the self-signaled country code. If it does, then the decider 30

signaPs to a coiNmwhni cétorapmedaltes58nt budanp efcemihéchkt s 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. If 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
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-13 5 APR 2004 setup, including determning a particular charfielPR @08 to
proceed conmunicating with the other LPRF device on the channel in the
LPRF. band corresponding to the agreed-on country code. If the country
code signaled by the other LPRF 5 device does not correspond to the sanme RF
band as does the self-signaled country code, or else signaling the nmeans
for acquiring clues to acquire clues again. It is to be understood that

t he above-described arrangenents are only illustrative of the application
of the 10 principles of the present invention. In particular, besides LPRF

appl i cati ossrupheipriesdnt devenhiommean e cisadaf ofharghannghasebection in
wi reless |ocal area network devices, and in third generation cellular

t el ephone &YSFERE, C?ﬂﬂﬁ?lﬁﬁt%ﬁgc%lt?mﬁéﬁlﬁﬁ?aﬁfLPBF&#PVéFyOPoﬁhpomer radi o
frequency hagammun aai oprandaaclue. deyiaes (0reselenkingoghannel s in
ge

t he spectrum assigned for their use. | angu | ow power radio
frequency GEVPEEYi&dat eﬁﬂe@h@ocqlémp!nem Sabhasmtb)de\ﬂecesheﬁompmrel y

devi ces op g cordin tooth T fication. Nunerous
nDdlgfcatlghg&g%d&%%gqf%er%ﬁfe%%o%rranggﬁ%ﬁfg ngkﬁggx%éﬁﬁ 885py1% hose

skilled |r1seﬂhesagma1md:hauhtﬂgpﬁé&éJﬂgnfn£UQet@Qgﬁaufﬂg gy@dmggggef5g t he
present invention, t he appended clains are intended to cover such
modi fi cat i 8ﬁ§uéﬁﬂn%rcrr}é’ﬁ§eﬁ‘én?§qu”% APRDEIRIMRat is clained is: 1. A
met hod, to be perforned by a_| ow power radio frequency (LPRF) 5 device,
for deternini ngtt ntSuf&t PRaURGeFFeeRR At RIYE BRAYE tdescorivedi cate, if at

all, with %@Qﬁﬁﬁéméﬁﬂg:aégvbﬁ i%?é%%éﬁyy% EgypﬁeQ§%%ﬁQ£Eegnbg %910n the

country where the LPRF device is being used res £0"i nf of Mt i on
10 principles of the present invention. 1In 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 frequency

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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indicating the location and width of the RF band for a pluralhig Rﬁ
countries, the nmethod conprising the steps of: 10 a) acquiring clu%SKMfom
at | east one source from anong different kinds of sources and from anong
at least one of different individual sources of each particular kind, the
clues consisting of at |east one country code indicating one particular
country; 15 b) applying a likely determnation algorithmto attenpt to
determine a likely country based on the clues acquired and a predeterm ned
threshold; 20 c) attenpting to establish a link with the other LPRF device
by provi dj . I tup signal, in a globally avail able LPRF service
band, ichﬂ%Fﬁ§Cb"§§dZ§self-signaled country code, the likely country code,
and receiving fromthe other LPRF device a corresponding |ink setup signal
signalingy a cgu i ecidi t r ode
si gnal ed %y_thg @%H§¥£3%§Eﬁxﬁkéib&%5&rggg%ﬂgg tg'?ﬁ% @Eﬁ%&%gp@gﬁygas does
the self- 99YjRed tod dedenmipipg ivowbat eastio SrpagenrilRi hans teeommunicate, Hn

agr eed- onacaMnivith AaARer LRRE dielice0 ths R KBHHDtAbS idRémihedinagbd Be thaat the
ed far cqomu ion on the RF band

link setup is to Fe Bqa%?_gg‘lget ni cag \
cor r espont? HYY oVPHE -gaviesUnthging oiRed By TeFeRinge fRAPfHEAINE et hod
starting indaratinghthealogation rgdclvidih ¢ft 812 RF Band #APR pROAItE.of IdrumBédiod of
claim1l, er el i.fferent kinds of sources include: the LPRF device
itself, I c@%hlgbsé g&g lﬁ'ﬁ{n%t%%osc}gpgr?‘iedded init; a cellular signal that
provi &s a country as part of a systeminformation frame; and further,

near by LPgF deyd Wde%ﬁrcﬂﬁrétqgé%éé’&,&r%@sf%% dn&0Y AirfdreiPRAARbs © @
gl obal Iy avail abl e 'PRF service band. . e
sources and from among at least one of different individual sources of

each particular kind, the clues consisting of at least one country code
indicating one particular country;
15
b) applying a likely determination algorithm to attempt to determine a
likely country based on the clues acquired and a predetermined
threshold;

20 ¢l attempting to establish a link with the other LPRF device by providing
a link setup signal, in a globally available LPRF service band, including,
as a self-signaled country code, the likely country code, and receiving
from the other LPRF device a corresponding link setup signal signaling
a country code; and

25
d) deciding whether the country code signaled by the other LPRF device
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
30 completed for communication on the RF band corresponding to the

agreed-on country code, or else repeating the method starting from
the acquiring clues step.

15 -



3. The method of claim2, wherein the country code enbedded n5tkRR APRF
devi ce can be changed by a user. 10 4. The nethod of claim 2, wherein the

| i kely country code is determ ned based on sunm ng wei ghts associated with
each indicated country code, the weights predeterm ned based on the kind
of clue. 5. The method of claim4, wherein if the likely determ nation

al gorithm 15 produces no country with a |ikelihood that exceeds the
pre-determ ned threshol d, querying a user for a country code, and, in

est abl i shZng alhd methpd lof cldie bt WwhereiPRrie differeat kinust afasbwtesigichgda | i kel y

country coger PHSIdadided Rsdlf SlvhidH RY %egomwtcﬁ)ﬂeﬁgedtfegj fi it ACedRidpod of

claim5, wherein the LPRF device operates accordir ) uet oot h

pr ot ocol . SIgNaTHIt RIONIIESOR COURLHY: 8S RARE &% SYSieM PRermetipe drareea agdvi ce
used in afurtierehesbyl RRE davieas NRIHIEH kerig8icBily ThasiBt BadupkryCtadd1bA,

wher ein t he !.ebglfrF dEXfI ae |§ga devi chsea enbedded in a third generation

cel | ultar 7 SRy ayaileple LERE setvice fdndor use in a | ow power radio frequency
(LPRF) device, 30 for determning in what radio frequency (RF) band to
conmuni cage, | i 1. angt PRE deyice, the RE band,to be
determ ne%l' bas@fm&b hg (Wcé@h ry’ &ﬁ’:&errémt héa Eﬁﬁ%’&e‘iﬂdce?ee?‘é’eﬁg‘?%d” Jggd by
resorti ng-RRF daviee eani kenchangsidcky anuperhe | ocation and width of the RF band
for a plurality of countries, the apparatus conprising: -16 5 APR 2004 a)

acqui{l ng, nmeans, for gcqui ring clues fromat |east one source from anong
di f f et%®nt ki ndthematBed Qd<laify 2 Megraioitg ely sauptryrodsris dptemmaingd

i ndi vi duabassause éamphingaebighes hisodisted kit eabRendib4RY cifitf) sédd1ahef at
means 1 ospotty e e g dtey el Bl arsie." (o “provi ting the ol ues
acquired;
5. The method of claim 4, wherein if the likely determination algorithm
15 produces no country with a likelihood that exceeds the pre-determined
threshold, querying a user for a country code, and, in establishing a link with

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

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

7. The method of claim 5, wherein the LPRF device is a device used in a
wireless local area network.

25
8. The method of claim 5, wherein the LPRF device is a device
embedded in a third generation cellular telephone.

9. An apparatus for use in a low power radio frequency (LPRF) device,

30  for determining in what radio frequency (RF) band to communicate, if at all,
with another LPRF device, the RF band to be determined based on the
country where the LPRF device is being used by resorting to information
indicating the location and width of the RF band for a plurality of countries,
the apparatus comprising:
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b) determ nation neans for applying a |ikely determ nation a,hgsr}éplg%tug
attenpt to determne a likely country based on the clues acquire 0 a

predet erm ned threshold, the determ nati on nmeans responsive to the clues
and to the predeterm ned threshold, for providing a result that indicates
the likely country; C) linking nmeans for attenpting to establish a |ink
with the other LPRF 15 device by providing a link setup signal, in a

gl obal Iy avail abl e LPRF service band, including, as a self-signaled country
code, theal i kedgguinowumheansc éake acqaidingecleieyi fngmf aoreadieond heurddPRFordevi ce a

correspondin ' S [ tract i r e Ji set u si gnal
= Count Ty codcraita JFiA ORAk B SoGsRrad Mhr’ SRehST ot i Sl B ane
responsi ve to differendsdndividugl pediceat @f tdaehl ipestigulabukindy, théeciuesnki ng

means for providhsigingh®fcarnbid ¢Pde csi I yi at.h vi ce;
and d)_ deci di ng r?eair?tg for deciding mﬁggﬁg? fﬁ%@cugﬁdlnhﬁuﬂbcggg glgrg%r%g%gd by the

25 ot ler LPRF We 1063 HHHY E925St 198PQRFHIKE A B §lgnah 40 FEEYIre Hauese| f

si gnal ed countfoy pesddingathe doeglecqdligty whet her there is an agreed-on
country code, and if so providing a signal indicating that the |ink setup
is to be conpleted for communi cation on the band corresponding to the

agr eed- onblcourdetgrroindéipn omeehs dosiagphlingng tikey atgeiminatonesdosrithen t30
acquire clues i |_aj , i i_ff.erent

ki nds of sour c%g&hptng%ggte&nﬁ%gﬂg{sg gé‘@/ﬁ%é%ﬁ? ééenlo?' : thﬁﬁ%% %génge(gghﬁt ry code
enbedfed in ita peedegeminedtheishald. theadetpmoinatier nacansuresponsive gartheof  a

system i nf or med|i@d ahBi & ihe bfedeteMiRed Apfestof, | 10t BRNidiRga RsuPifatdevi ces,
whi ch peri odi cal.l\é tr%rés F a country code on a globally avail able LPRF
et dl[c?é’

servi ce band. #4ic Yab Y cl ai m 10, wherein the country code
enbedded in the 5 LPRF device can be changed by a user. 12. The apparatus

of clali m(;].)O, %?(fned pnéat;lu% *cjrkgtltergaHEttr egt%gﬁs[fi] % 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 likely
country code, and receiving from the other LPRF device a
corresponding link setup signal and extracting from the link setup
signal a country code signaled by the other LPRF device, the linking
20 means responsive to the result that indicates the likely country, the
linking means for providing the country code signaled by the other

LPRF device; and

d) deciding means for deciding whether the country code signaled by the
25 other LPRF device 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 signaling the acquiring means to
30 acquire clues again.

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;
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det erm ned based on sunm ng wei ghts associated wth each '”dLC§3QQ%ﬁ%8¥”try
code, the weights predeterm ned based on the kind of clue

apparatus of claim 12, further conprising a querying nmeans for querying a
user for a country code if the likely determ nation algorithm produces no
country with a likelihood that exceeds the pre-determ ned threshold, and
wherein the linking neans, in establishing a link wiwth the 15 other LPRF
device, instead of using a likely country code, using the user- provided

country catke furtHer, Bhertqppiamamsuc@& O\Jrﬁkﬁfbéﬁodlwﬁf fhafAshitea EORrgevdee
oper at es acc glﬂzg IH%FL% et ooth tocol. 20 15. The apparatus of
claim13,° 8 AR R vF’E%”‘?es evice used in a wireless |ocal
area netvvork. 16. The apparatus of claim 13, wherein the LPRF device is a

device 291 .e”bﬁ‘}’éjSHpérQu?s I)plzlraﬂngﬂﬂe\klﬁglle% thg!:!)blll\f?’{/ CBSEPEP\WJB%ed in the

5 LPRF device can be changed by a user.

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 on the kind of clue.
10
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 cbuntry with a likelihood that exceeds the pre-determined
threshold, and wherein the linking means, in establishing a link with the
15 other LPRF device, instead of using a likely country code, using the user-
provided country code.

14. The apparatus of claim 13, wherein the LPRF device operates
according to the Bluetooth protocol.

20
15. The apparatus of claim 13, wherein the LPRF device is a device used
in a wireless local area network.

16. The apparatus of claim 13, wherein the LPRF device is a device
25 embedded in a third generation cellular telephone.
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