1 PI NG FEATURE FOR ELECTRONI C DEVI CES This application is related to

w reless radi o frequency conmuni cati on networks, and nore particularly, to
a system and nethod for identifying and | ocating electronic 5 devices in

t he network. Electronic devices can be interconnected by a variety of neans
including wires, cables, radio signals and infrared |ight beans. - Wreless
conmmuni cati on such as |nfrared | i ght beans and radio S|gnals have becone
10 increasingly popular communication nmeans, particularly in- “the field of
consuner el ectronics. Wth the increasing nunber of electronic devi ces
avail abl e, consunmers want their electronic devices to be able to . )
conmuni cate with each other, even if the ,manufacturers differ. ‘The

Bl uet oot h 15 standard has been devel oped fo all ow el ect roni ¢ ‘devi.ces

produced by different manutagt %%;ﬁo%&ﬁ@&g gig gach ~.other using
ad hoc w reless comuni cat pairs of ‘devices,
one of the devices typi CWMSyablelngltlanpﬁrlrphet@d toueiredssa haambset or a
printer. 20 In fASRARASE ddmdnSONSWIER LeaLien, |
4 c 7 @f herp%fﬂﬁg% (rjg)atgﬁ:lgy S Wrel ess

Bl uet oot h standard (see "Specificat’ion
Connecti ons Mad® FEI§™ and/@eshesh fPrzl@Q}l’q\Ilé\Yemand%@@)tmg electronic

http:/ waw B|5]€t.d)é}fjh:e§0ﬂﬁ thal howror@l ectroni-c devices to establish
comuni cati ons with 25 ni mal need f input fromthe user. U82002/ 0101343

di scl oses a systemin lc?ﬁt’éomcfegie?’e%e%craél By dniggrenectedies a signal
froma searchi ngarmtlsfecb@st&adevimmﬁﬂgmdieeat@srblas tzl.fh'in@e&ér%is%ﬁ@' €SS
device is activ ﬂ.;ﬁq kg ﬁf AR gug J de tlflcatlo ag;glror}l tsﬁah -30 may be

recogni sed by the user the seadrc |ng Shir &
' infrared llght beams and radio 51gnals have become

10 increasingly popular communication means, partlcularlyjin_]
the field of consumer electronics. With the increasing
number of electronic devices available, consumers want their
electronic devices to be able to communicate with each

- other, even if the manufacturers differ. The Bluetooth

15 standard has been developed.to allow electﬁonic devicesnr
produced by different manufacturers to cemmunicate wiﬁh each
other using ad hoc wireless communication links, established
between pairs of devices, one of the devices typically being
a peripheral such as a handset or a printer.

20 In response to a consumer demand for
simplification, the Bluetooth standard {see “Speeification
of the Bluetooth Syetem' Wireless Cennections Made Easy?,
Version 1.2 (5 November 2003) http:/www.Bluetooth.cem)
allows electronic devices to establish communlcatlons with

25 minimal need for input from the user.

US2002/0101343 discloses a system in which a
desired wireless device receives a signal from a searching
wireless device. An indicator on the desired wireless
device is activated in a unique identification pattern that

30 may be recegnised by the user of the searching wireless
device. In this manner the user may verify that the.desired

_wireless device is receiving the signal from the searching

wireless device.



device. In this manner the user may verify that the desired wreless
device is receiving the signal fromthe searching wreless device. 2
According to a broad aspect of the present invention, there is provided a
“pinging electronic device conprising a ping function and a transmtter
wherein the ping function is adapted to generate and the transmitter 5
adapted to transnit over an ad hoc wireless network at |east one

associ ated ping control nmessage to a plurality of pingable electronic
devices paired to the pinging electronic device for actuation of at |east
-one indicator elenent of each of the plurality of pingable electronic
devices, each 10 of the at |east one indigator el enents being adapted to
generate an i ndi cati on perceptible to a user. In sonme enbodi nents, the

pi ngi ng el ectroni c devic | mast ey device. 1n other enbodlnents t he
pi ngi ng - €l ectronic dew%% |§ ggp%or |aph5(r)%1 a&@@?%é’f sfg ¢ R*E5P8Fng to a

furt her broad aéb‘é%’etlophetherx‘@enﬁlmv1pe@\ﬂ desgingypdtemradnptesiqag a
plurality of pi B&%Ml‘%lnﬁlﬁcﬁlﬁgnfﬁl&qghcﬁd aegﬁ&s%i@%{c St«'rh%%elnvﬁ]cel ver, a

ping nessage processor, and | 'east one indicator e Srein the
receiver is adaptd fPBCFJe‘Hbllﬁea‘éaRﬁ%ﬁ‘gt@dJﬁne@BtQOH@véhe adiraadmibigenwiis el ess

net wor k nmessageaadisteldheo PiRGsAEESARE aRl A &SSO 1 ded c20aNIED  k 0n t[aqteggge the
at ‘| east one indicator .element in reSﬁonse to the ping contr nessage.

According to a TUF HEPCHIGIUPARpARLEP é“eisﬁ%ﬁt"rcbﬁ‘ PhrGViidEsENn ad hoc
wirel ess networ kingeblladeg-taopldirdiviitys fairdl £ RBADbELLMGCETIQYrentleVi ces

each conpri singy C i ng .nessage processor and at | east one
i ndi cator el enen?vl%dgb%[eftuatg%nn%rfa g g Sth AT attohe b €45PEH €t o a user

-each of the plurallty of plngable electronic devices, each
" 10 of the at least one indicator elements being adapted to
generate'an indication perceptible to a user.

In some embodiments, the pinging electronic device
is a master device. In other embodiments, the plnglng
electronic device is a peripheral device.

15 . According to a further broad aspect, the invention
provides a system comprising a plurality of pingable
electronic devices, éach comprising a receiver, a ping
message processor, and at least one indicator element
wherein the receiver is adapted to receive a ping control

20 over an ad hoc wireless network message and the ping message
processor is adapted to actuate the at least one indicator
element in response to the ping control message.

According to a further broad aspect, the 1nvent10n.
prov1des an ad hoc wireless network 1nclud1ng a plurality of

25 pingable electronic devices each comprising a receiver, a
ping message processor and at least one indicator element
adapted to generate an indication perceptible to a user
wherein the receiver is adapted to receive a ping control,
message over an ad hoc wireless network and the ping message

30 processor is adapted to actuate the at ieast one indicator
element, in response to the ping control message and a
pinging electronic device comprising a ping function and a

transmitter wherein the pinging electronic device is paired



wherein the receiver is adapted to receive a ping control nessage over an
ad hoc wireless network and the ping message 30 processor is adapted to
actuate the at least one indicator element, in response to the ping
control nessage and a pinging electronic devi ce conprising a ping function
‘and a transmtter wherein the pinging electronic device is paired to the
plurality of pingable electronic devices and wherein the ping function is
adapted to generate and the transnmitter s adapted to transnit -over the ad
hoc wirel ess network, the ping control nessage to the plurality of pingable
el ectroni c devices. In sone enbodi nents, the ping function is adapted to
ping all of the plurality of pingable'eLe%Eronic devices. In_sone

enbodi nents, the ping function is adapted*=to ping a subset of -devices of

t he plurallty o] g gctron devi ces based on a user sel-ection.
In sone enbodi rr]\ténltacsh ?E%Faplil% corﬁﬁnglahg% %ﬁﬁér‘&%’rﬁ SFFEC HePAURITSAE which
define which of thheiay fwustioones iawdiptad oro gleﬂmﬁes afd eclRcticah ekl ttkd sone

embodi ment's, i ngg ryg ontr nessage sent to each of
the plurality of pi n%’g‘%@?d retrgeigt&rllg!m%%e%ew el lg?ce "iEERTTS TTAPTPHE &

embodi nents, i nE%%Qu?PFEFE#|m$5Fh@ﬁ;ﬁOnghecmﬁunaéhtynafsageg&h&u:eiecmnnnhcof t he
plurality Of5plﬂéﬁﬂﬂe§ el ectronic devices are unique. 20 is a Bluetooth
capabl e network or a Bluetooth |ike network. In, sone. embodi ments, the ad
hoc wireless network |n Sbfe"entRRAGHBREES, (the pinw frectinge ipredtmisdr of

each of the plutalginy af1 pingabl @ .ebecty A hﬁ@afdréesiéca%%e&ie\h%egecode
whet her the ping control Jressage cont ai ns
ome “embodiments, the ping function is- adapted
to ping a subset of devices of the plurallty of plngable
10  electronic devices based on a user selection.

' In some embodiments, the ping control message
contains instructions which define which of the at least one
indicator elements are actuated. |

In some embodiments, instructioné_in the bing
15 control message sent to each of the plurality'df pihgableﬁ
electronic devices are identical. -. 7 i
In some embodiments, instructions in the ping
control message sent to each of the pluraliﬁy ofrpingable
electronic devices are unique. |
20 In some embodiments, the ad hoc wireless nétwork
is a Bluetooth capable network or a Bluetooth like network.
In some embodiments, the piﬁg message proceéSbr of
each of the plurality of pingable electronic dev1ces is
adapted to decode whether the ping control message contains
25 instructions to ping the pingable electronic device. _
‘According to a further broad aspect, the lnventlon
_prov1des a method of determining that a plurality of
pingable electronic devices, éach having at least one
. indicator element adapted to generate an indication
30 perceptible to a user, are each paired with a pinging
electronic: device comprising a ping function and a
transmitter, the method compfising the steps of: at the

pinging electronic device, generating a ping contﬁol



25 instructions to ping the pingable electronic device. According to a
further broad aspect, the invention provides a nethod of determ ning that
a plurality of pingable electronic devices, each having at |east one
‘indicator el enment adapted to generate an indication 30 perceptible to a
~user, are each paired with a pinging electronic device conprising a ping
function and a transmtter, the nethod conprising the steps of: at the
pingi ng el ectroni c device, generating a ping control 4 nessage;
“transmitting the ping control nessage fromthe pinging electronic device
to the plurality of pingable electronic devices over an ad hoc network; at
each pingable electronic device, recelvhgg t he ping control nessage and
actuating the at least one indicator elenent of that pingable electronic

‘device to confi { abI el ectronic device is paired with the
pinging el ect rorﬁfﬁi@cLdg‘%evércag‘l c%lgir %di na Iflélgac?ﬁﬁ‘ﬁ'efneﬁ?ac% faghede the -
invention 10 preivigdas almui@rdaysabltaa robeli plmﬂma\itpgoﬂ:@riﬁgale]re readabl e

_program code ne@%t@@ﬂ?'ﬁ@l&&ﬁ r&led ;I(Pr 00%8?_ Q&wo};gl na e %eﬂa%g%be sent

over an ad hoc wi reless netwo iura bi hgabf é t he
conput er readabtEcEseRic rﬁ?éth@erbéieﬁgl‘ameaﬁgedpirw icpt evemessége metihod

according tos l&ﬂuhem@mt hOMedsh ggmn%qgggémqgﬁeng he ¢poputer readable
code neans for g at|]§gﬁa pi ng nessage further conprises a conputer

readabl e code DreiGEREP AT AGVERR 5 AEnREds Ahat Fhet pirgitdg a
plurality of plerﬂ@a;blrenjei elevioniic gevieesdtBOcld) psagengriadt ABNls, the
conput er readthglggde nmeans for generating a ping nessage further

'corrprl ses: a _
According to a further broad aspect, the invention

10 provides a computer usable medium having computer readable
program code means embodied therein for causing a ping
message to be sent over an ad hoc wireleés network to a
plurality of pingable devices, the computer readable code
means being arranged to implement the method according to

15 the invention.

In some émbodiments, the compﬁter readable code
means for generating a ping message further comprises a
computer readable code means for generating the ping message
for pinging a plurality of pingable electronic devices.

20 In some embodiments, the computer readable code
means for generating a ping message further comprises: a -
computer readable code means for generating the ping message
for pinging a subset of a plurality of pingable electronic
devices based on a user selection.

25 _ In some embodiments, the computer readable code
means for generating a ping message further comprises: a
computer readablé code means for generating a ping control
message cqntaining instructions which specify which
indicator elements are actﬁated.

_30 | According to one broad aspect, the invention
provides a computer usable medium having computer readable
program code means embodied therein for receiving and

'implementing a ping message from an ad hoc wireless network,



conmput er readabl e code neans for generating the ping nessage for pinging a
subset of a plurality of pingable electronic devices based on a user
selection. 25 In sone enbodi nents, the conputer readabl e code neans for
generating a ping nessage further conprises: a conputer readabl-e code
means for generating a ping control ‘nessage containing.instructions which
specify which indicator elenents are actuated. 30 Accordlng to one broad
‘aspect, the invention provides a conputer usable medi um having: conputer'
readabl e program code means enbodi ed therein for receiving and '

i npl enenting a ping nessage froman ad hoc wreless network, the conputer
readabl e code neans conprising;. a conputqi readabl e code neans. for |
processing a received ping nessage; a conputer readabl e code neans for
instructing a i [ nse the |ng age. Bri ef
Descri ption of ?ﬁtegéggﬁagggg&ﬂﬁfbQT%§%§8a§scIn f%£V|eﬁFm %:% ‘embodi nent
of a wireless clfﬂﬁ‘i‘ﬁﬁi%a%qd@nmﬂ@tmfpk PIRiqggsend B irsceiwchemny ireseages of

anot her 10 enbodicaRrphtdd rdaMhbrd @38e GRITFUNEGALIQR RELMOT K: uﬁi&%@r 2is.a
flow di agramof the operation of a pinging device in the wreless
“comuni cat i on eGPk Bt TeEPYRfi% LPALRR PRRGURRSSEBE- Figure 3.is a flow

~di agram of téhe operatlon of a 15 plngable device in the wreless

conmuni cat i on ngluer escn E'gfyr& %E 32 gure 1B; 5 Figures 4A to 4C are
schematic diag i the pinging device in the

- wirel ess comunication Figuwerla of &igrheeatic atieki @ﬂrﬁ eﬂ:Bodlment of

a wireless communication network:

_ Figure 1B is a schematic view of Another- :
10  embodiment of a wireless communication network; . P
Figure.Z is a flow diagram of the operation of a
pinging device in the wireless communlcatlon network of
Flgure 1A or Figure 1B,
Figure 3 is a flow diégram of the operation of a
15 pingable device in the wireless communicatién_ﬁetwork of .

Figure 1A or Figure 1B;



Det ai | ed Description Figure 1A shows an ad hoc w rel ess network 30

provi ded by an enbodi nent of the application. The network 30 is conprised
of a master device 10, such as a tel ephone handset, PDA, conputer or other
such el ectronic device. Network 30 also conprises a plurality of network
10 peripherals 18a, 18b, 18c which are also electronic devices such as

tel ephone headsets, PDA' s, tel ephone handsets, or conputers. An isol ated
-peripheral 19 is also depicted in Figure 1A The isolated peripheral 19
does not formpart of the network 30 at the instant depicted in Figure 1A -
15 In the enbodiment of Figure 1A, the master device 10 is in :
communi cation with or "paired with" netwoPk peripherals 18a, 18b, 18c over
communi cati on channel s 24a, 24b, 24c respectively. The master device 10
includes a transm'tterFiBafas 48r imsth tariengchend e détypuks par aphesal s 20

18a, 18b, 18c.;ipkherhbanss tiher 15 apy form.known in the art

i ncl udi ng -being a conbi ned traﬁsc%?@%f#i %8 %%§¥§?w553?%%510 contains a

list of periptE&Pacabien ntherknefrfSioofrei dRney fRignget he. net wor k

peri pheral s 18a, 18b, 18c to which the master device 10 is 25 connected and -

i dentifying canﬁuﬁuéatbéﬁﬁtgﬁ$§6ﬂels 24a, 24b, 24c to the network

peripherals 18a, 18b, 18c. e Tist of peripherals 12 is typically easily

- accessible to the user.FiIH% H%s%1of periBheraIs 12 is first generated when
h&"Pal Ah§ bR e oL AigS mRtErk36% devi ce 10

the network 30 is set Uup and
and: the net workeoyédeghley airs ekiBadidéiy, cF8ehé sagstiabkished. TnEhactisty of

peripherals 124 5 .d L Cad LeCAN change over tine as peripherals are added
to or deleted from txﬁgl nlestev(\:forof §&aﬁrﬁergﬁgvﬁ%? veodr’k =36 i%s S tEHPPRIRA

according to the@dset, PDA, computer or other such electronic device.

Network 30 also comprises a plurality ofrnetwork
10 peripherals 18a, 18b, 18c which are also electronic devices
such as telephone headsets, PDA’s, telephone hahdsets, or
. computers. An isolated peripheral 19 is also depicted in
Figure 1A. The isolated peripheral 19 does not form part of
the network 30 at the instant depidted in Figure 1A.

15 | In the embodiment of Figure 1A, the master device
10 is in communication with or “paired with” network
peripherals 18a, 18b, 18c over communication channels 24a,
24b, 24c respectively. The master device 10 includes a
transmitter 15 for transmitting to the network periphérais

20 18a, 18b, 18c. The transmitter 15 may take any form known

in the art including being a combined transceiver.

The master device 10 contains a list of
peripherals 12 or other means of identifying the network
peripherals 18a, 18b, 18c to which the master device 10 is

: 25 connected and identifying communications channels 24a, 24b,
24c to the network peripherals 18a, 18b, 18c. The list of
peripherals 12 is typically easily accessible to the user.
The list of peripherals 12 is first generated when the
network 30 is set up and the pairing between the master

30 device 10 and the network peripherals 18a, 18b, 18c is



5 Bluetooth standard, no user input is required to establish the network 30
so the user may be unaware of the pairings which have been established in
the network 30. Alternatively, even if the user is initially aware of the
pairings, if time has el apsed since the network 30 was 10 initially
“established, the pairings which were made may have been forgotten or the
user may have mi splaced one or nore of the network peripherals 18a, 18b;
18c. Accordingly, it is desirable to have a system of |dent|fy|ng ‘whi ch of-
the peripherals 18a., 18b, 18c, 19 are paired with the master 15 deV|ce 10
~and of i.dentifying the location of the network peri pheral's-18a, 18b, 18c.
The master device 10, therefore, includes®a ping function 14, The ping
function 14 may be prOV|ded in software, hardware, firmware orot her means
~known in the XFt@blished. piThg fipetoperdpherdls tlﬁaueddstdwroaghlia asser .

interface 17. dheqRebiPherideS sl o h ssage
processi ng functi glr% (PI\/PFl 222 %%l%ﬁ%rgig ar&%g?%gc:%?v ﬁed@l%ﬁ%@pflﬂréggl

message proces@iené‘efiﬁﬂﬁlfl s 22a, 25.22b, 22c, 23 allow peripherals 18a,
| 8b, 18c, 19 to receive and respond to a nessage fromthe ping function

14. The ping nessage pIDGﬂﬁﬁh@gw$iH“30 98Se 22ab1idRBd 2L rdddgMey B
_provided in sogltvx@ Ifﬂ%g hardware or ot her neans known in the art.
30 Each of The pPercphiriiad 13 Hlsef8&np‘i"9 15y refed 5 yrongstablisdast one
i ndi cat or el enswt nEGmpr}QQh) s80the fustlk megpeetinsbhye dhaHenghtainfs el ements

20a, . 20b, 20c, geperate an, | n]g #‘ﬁtdlt gg %}i\eg%lelt%oggdééal e, VI'S_.l bl e,

tactile, or Ot ervm Se percep I
: Alternatlvely, even if the user is initially aware of the

pairings, if time has elapsed since the network 30 was . °

10 initially established, the pairings which were made may have
been forgotten or the user may have misplaced_oné oﬁ-ﬁoré_of
the network peripherals iSa, 18b, 18c. Accordingly,'it is
desirable to have a system of 1dent1fy1ng whlch of the
peripherals 18a, 18b, 18c,_19 are palred with the mastef _.

15 device 10 and of'identifying the location of the network
peripherals 18a, 18b, 18c. o

The master device 10, therefore, includes a ping
function 14. The ping function 14 may be'provided in
software, hardware, fifmware or other means known in the

20 art. The ping function 14 is initiated through a user

interface 17.

The péripherals 18a, 18b, 18c¢, 19 each have a ping
message processing function (PMPF) 22a, 22b, 22c¢c, 23
respectively. The ping message processing functions 225,,_‘
25 22b, 22c, 23 allow peripherals 18a, 18b, 18c, 19 to receive
and respond to a meSsage from the ping‘fuﬁctidn 14. The
ping message processing functions 22a, 22b, 22c, 23 may be-
provided in software, firmware; hardware or other means

known in the art.

30 Each of the peripherals 18a, 18b, 18¢, 19 .

preferably has at least one indicator element 20a, 20b, 20c,



The indicator elenents may, to sone extent, be 5 determ ned by the type of
peri pherals 18a, 18b, 18c, 19. For exanple, peripherals with |ights may use
flashing lights as indicator elenents, peripherals with m crophones nmay
"use beeps or other tones as indicator elenents, peripherals with "a vibrate
option may use vibration as an indicator elenent. 10 Preferably, the

i ndi cator el enments 20a, 20b, 20c, 21 are conponents of the peripherals

. 18a, 18b, 18c, 19 which are inherent in the peripherals 18a, 18b, 18c, 19,
such as a speaker or other transducer on a tel ephone, and are not

~dedi cat ed conponents for use as the indicator elenents 20a, 15 20b, :20c,
-21. The peripherals 18a, 18b, 18c, 19 further include receivers 32a, 32b,
32c, 33 respectively for receiving transmissions fromthe transmtter 15
of the naster ‘deVPeRectiyelyhe Thadindérat@Raledebts 3Ma,330hny2Gakelany form

‘known' 20 i n thenakhed NGl Udbnga DRI EnGeDL N LEBNSEAIYRLS Ihe i fiation
of the ping function 14 generates a ping control nessagé E% i ¢h~contai ns
i nstructions fONeENEsSe ReFgeRbiRydoptbeessimg function 22a, 22b, 22c. The .
conponents of the ping control message 16 will be dictated 25 by the

communi cation protocol wfe theicarBrIBlERn Y rahanDe! Some2datedb pe24c of the
net wor k 30. ne, ¢ di ment s, - single nessage is transmtted by the

_ 5 | 39ne, enbodi ts, a )
transnitter’ 15° SRR RHE PYnbl8 @S o BREARRSH2ARdI PR 0d88sed8By ach
peri ph_er al thatori examq,e@eripheajmtsheitlenﬁ@dﬂtﬁeiﬂéy WS eRaERi Ry Maghage |s 30
transmtted tq e§ggi$§%%pg2ra“i The separ ate -nessage nax be 1dentical, or -
‘they may be di’ff&ren r “eSUH ar PBR %efr.alﬁoP’lE?d%pﬂré’P PREDAVYeNS6di nent,
each nessage &erpaios cthRrpesh@harsainspecidd eldrsitatbdeenpheedessitiihe ping
control _ a vibrate option may use vibration as an indicator element.
10 Preferably, the indicator elements 20a, 20b, 20c, 21 are
components of the peripherals 18a, 18b, 18c¢, 19 which are
inherent in the peripherals 18a, 18b, 18c, 19, such as a
speaker or other transducer on a telephone, and are not
dedicated components for use as the indicator elements 20a,

15 20b, 20c, 21.

The peripherals 18a, 18b, 18c, 19 further include
receivers 32a, 32b, 32c¢, 33 respectively for receiving
transmissions from the transmitter 15 of the master device
10. The receivers 32a, 32b, 32, 33 may take any form known

20 in the art including being combined transceivers.

The initiation of the ping function 14 generatés a
ping control message 16 which cdntainsrinstructions for the
ping message processing functibn 22a, 22b, 22c¢. The
components of the ping control message 16 will be dictated

25 by the communication protocol of the communication channels
24a, 24b, 24c of the network 30. In some embodiments, a
single message is transmitted by the transmitter 15, and the
message is received and processed by each peripheral that is
paired. In another embodiment, a separate message is

30 transmitted to each peripheral. The separate messége may be
identical, or they may be different for each peripheral.

For example, in one embodiment, each message contains a



nmessage 16 depicted in Figure 1A is a single nessage containing source and
| ength, which is sent to all the paired peripherals 18a, 18b, 18c. In
operation, the user initiates the ping function 14 which generates the
ping control nessage 16. The ping function 14 instructs the transmtter 15
‘to send the ping control nessage 16 over the comuni cation channel s 24a, :
24b, 24c to the receivers 32a, 32b, 32c of the network 10 perlpherals 18a,
18b, 18c which are paired with the. master device 10. The isol.ated-.
peripheral 19 is.not paired with the master device 10. - Accordingly,. t he
ping control nmessage 16 is not sent to the isolated peripheral -19. The ping
message processing functions 22a, 22b, 1% 22c receive the ping control
message 16 through the receivers 32a, 32b, 32c and actuate the" indicator
el ements 20a, pRQiphe28t-spriddor dasicimanibh 4derdsast I Tid ipdRg eemtined in
‘the ping contr S e, i cator_eJ ements 21 of the isolated 20.
peri pheral 19 rgérse %t ﬁgcrtlefziftgg ﬁgﬁdil?sué‘? «i% % Fef BEsT MFS°P8Rat e -t he

net wor k perlpheﬂawsn18a.SQQﬂme é8d bagedt, onhmﬂbsernaﬁtonaaﬂlthﬁelndlcator

el enents 20a, ea2f8 o] l'e,,i.f the nmaster device 10 is a
t el ephone han set g r%éﬁ%falgré%ﬁergﬁ léa and the isol ated peripheral 19

are 25 tel ephone headsets, and the indicator elenments 20a and 21 . are
beepi ng functions, thent? foRERathRndhIe past pirditdbtegatheamdnyhfunatioat ed

peri pheral 19 Ptfeahﬂlr:ﬁc@éhe%@ltéﬁeﬂﬁe GAGY cBLORS: nmbbSalisels. Ca@hg &l y and
easily |dent|f% whi.ch _headset is paired to the handset b serving which

headset 30 is iAD. 1S starrys e trRanpRkidest Lactorardpshe phicial  18a i s
m spl aced, t hegoritirotafedigrasil ¥vd 0 do¥ud B tUSET chdihen 8! b@é("' %bt he
sound of the be%Plng This scenarjio ma
the recelvers 32a, 32b, 32c of the network _
10 peripherals 18a, 18b, 18c which are paired with the'maétét'
device 10. The isolated peripheral 19 is not paired with
the master device 10. Accordingly, the ping control message

16 is not sent to the isolated peripheral 19.

The ping message processing functions 22a; 22b,
15 22c¢ receive the ping'control message 16 through the
receivers 32a, 32b, 32c and actuate the indicator elements
20a, 20b, 20c in accordance with the instructions contained

- in the ping control message 16.

The indicator elements 21 of the isolated
20 peripheral 19 are not actuated. The user can then easily
locate the network peripherals 18a, 18b, 18c based on. 
observation of the indicator elements 20a, 20b, 20c, 21.
For example, if the master device 10 is a telephohe handset,
network peripheral 18a and the isolated peripheral 19_aré :
25 telephone headsets, and the indicator elements . 20a and 21
are beeping functions, then if the network peripheral 18a
and the isolated peripheral-l9'are placed adjacent each
other, the user can quickly and easily identify which
headset is paired to the handset by observing which headset
30 is beeping. Similarly, if the headset network peripheral
18a is misplaced, then it can be easily located by the user

by following the sound.of the beeping. This scenario may



9 occur when multiple electronic devices are present, for exanple, in a
user's honme where there are nultiple tel ephone handsets, headsets,
conputers, personal digital assistances (PDA s) and simlar devices, and
the user may not know, 5 which headset is comunicating with which handset
or which printer is conmunicating wwth a conmputer. Additionally, small

- Wi reless devices such as headsets, handsets and PDA's can easily be

- m splaced. In another enbodi nent, a plant nmanufacturing 10 Bl uetooth

- electronic devices requires quality control testing to determne if an

el ectronic device under test is correctg% paired with a chosen nast-er
device. It is -cunbersonme and slow to chetk for the correct pairing by
“using the nmachine address_in the generic user interface of 15 the

. electronic deVicC8 t B*ToANLELPL R SSSEront fdevd@est pee RFasg ket Fd descri bed
- ~above is used exempdaduigi aquabity hogRNihete t1@&IreNgre IMLIAIGEE LO1 ARSIt NE '
quality contr%]-test an ogerator tests each el ectronic device that cones
of f of the |iR&"BFSha ASRGSPESt FAPHIEFER erRF SOPAL aftF ifiatgPRgL T30 PDA to
~ensure that tHheDpas)eshdletind®ai sddvhiece| eshd AheCudey s, Gir @RSy in the
'operator'S'Qang%aHdhgggeﬁgéﬁelectrqnic,devip$1fron1the adj acent assenbly

line. Al though thred e PEPTPHERPLERY 18R YBHCh MRNdSgEek BTN n Fi gure

1A, it will berinter stoadnithat cataiyorkth 25 @fhpused. dyRRITiteongiwpr k and any
nunber of network.peripherals allowed by the network specification may be
present  in th_\eg%ﬁé%v\%} S P U 5% PERP %%iliﬁaggﬁﬁstiwd%lef:si ?ngrpé?ﬂelsr ed that
all of the peraphessally @amis@Bizedl8c, 19 include the ping nessage
processi ng functions 30 22a, 22b, 22c, 23. However, it nmay be that only

sone Of_the In another embodiment, a plant manufacturing
10 Bluetcoth electronic devices requires quality control
testiqg to determine if an electronic device under test is
" correctly paired with a chosen master device. It is
cumbersome and slow to check for the corréct pairing by
using the machine address in the generic user interface of
15 the electronic device to conduct the test. Instead, the
ping method described above is used to conduct quality
control testing. In order to pass the quality control test,
an operator tests each electronic device that comes off of
the line by pairing it to a reference PDA and pinging the
20 PDA to ensure that the paired device is the electronic
deviée currently in the operator’s hand and not an

electronic device from the adjacent assembly line.

Although three network peripherals 18a, 18b, 18c
are shown in Figure 1A, it will be understood that network
25 30 is a dynamic network and any number of network
' peripherals allowed by the network specification may be

present in the network 30 at different points in time.

It is preferred that all of the peripherals 18a,
18b, 18c, 19 include the ping message processing functions
30 22a, 22b, 22c, 23. However, iﬁ may be that only some of the
peripherals 18a, 18b, 18c, 19 have the ping message

' processing functions 22a, 22b, 22¢, 23.



peri pherals 18a, 18b, 18c, 19 have the ping nessage processing functions

22a, 22b, 22c,

23. 10 Preferably, the network 30 of Figure 1A is

establ i shed using Bluetooth or Bluetooth-1like technology. In a Bluetooth
network, the network peripherals 18a, 18b, 18c are not necessarily
conti huously connunlcatlng with the 5 master device 10. Wile the network

peri pheral s 18a, 18b,

the - comuni cati on channel s 24a, 24b, 24c are asynchronous - Bluetooth

channel s which are bursty in nature. The Bluetooth standard-has three:
nodes of radi o operation, each 10 of which has its own characterlstlcs

typically, the network peripherals 18a, 108b, 18c will maintain radio-
silence for a duration specified by the Bluetooth speC|f|cat|0n_and wake up
for a predeterm ned w nelovfepebilgd the nagivbrk 30 af EVQNte @m.es ‘a nessage) -

fr om t he mast S&%\il (%51.15]10 Eiugt g:f\flegtﬁeéﬁ%r ec?bvgk i O O%rgg.;t el;I.Sb

devi ce 10 whi ¢

|ne to one

18c, the peri th@r @Ilum:d:'dtth' welcgouk," ﬂrednbegork ma:lrépneztalxee 1laad| D8b,

18c are not conmunicating with the naster deV|ce 10,

but

connunlcatlons thet S Vi, ce. Bl uet oot h ,speci fj on, each
of The 20 net vt ey R erA St EEYY Bt Bet Ea THERPR TReaRR, b i o
the comuni éathaaterf deovicd IlmeaWbylmeIhﬁonktmh pheiphsrale&BalSlBﬂ,Sc
however, in pragtiGe. ,HPS S engrypt ed. As

wel |, the Bluetoofh gpeé%?ﬁggﬁ%gﬁﬁgﬁaﬁ?res %ngkggc ec?rﬁbn?ﬁ device in

the 25 networ kCBOUBALHT en adnnel o2 4ser 24bn Mceqmenmsﬁml“dqspnpng wi ndow

~periods deter n%ﬂ%%@ifh%ﬁé&&‘i%”ﬁh&?%‘llenguééﬁp ot Qdtuisee Tﬁ)l%ge 316 in the -
pdf of the Bluetooth 1. _ _

10

15

20

25

30

Bluetooth standard has three modes of radio Operatlon, each
of which has its own characteristics, but typlcallytsthe ‘
network peripherals 18a,:18b 18c will maintain radibﬂ )
silence for a duration spec1fled by the Bluetooth
spec1f1catlon and wake up for a predetermined w1ndow period
to wait for an event (i.e. a message) from the master device
10. If an event is received from the master_device_lo.which
is destined to one of theinetwork pe;ipherals'lsa,alsb;718c,
the peripheral will "wake up" and begin more active‘radio

communications with the master device.

In the Bluetooth specification, each of the
network peripherals 18a, 18b 18c can theoretically see all
of the communications from all nearby network perlpherals

18a, 18b 18c; however, in practice, most Bluetooth

.communications are encryptéd. As well, the Bluetooth

specification requires that each electronic device ih the
network 30 only be active on certain frequencies during
window periods determined by a frequency-hopping algorithm
(see page 316 in the pdf of the Bluetooth 1.2
specification). Thus, in the Bluetooth_application, each .
network peripherals 18a, 18b, 18c¢ only “sees”.its own
communication channels 24a, 24b, 24c, respectively. In
practice, the Bluetooth application can accommodate a single
message sent to one network pefipheral or separate messages

sent to each peripheral which may be identical or unique. -



specification). Thus, in the Bluetooth application, each network
peri pherals 18a, 18b, 18c only "sees" its own 30 communi cation channel s
24a, 24b, 24c, respectively. In practice, the Bluetooth application can

" acconmbdate a single nessage sent to one network peripheral or separate

messages sent to each peripheral which may be identical or unique. 11

Al't hough Figure 1A depicts one nessage 16 broadcast to all of the paired
~network peripherals 18a, 18b, 18c, alternatively, different nessages can
be targeted to individual peripheral devices. The targeted nessages can be-
5 repeated creating a multiple-device poll. The ping nmessage . processing
“function 22a, 22b, 22c, includes a means 1df decoding the targeted nessage
for the respective network peripheral 18a,.18b, 18c. If the network 30 is
‘est abl i shed accordi-ng tb!tghl figrrretldothpitemdaedres$rgs 3€m of the ping

control nessagerckicede bs 41Mplement %ﬂfadva&% g%gph' %ngggg whi ch

protocol is used to_ adapt the functionality, ode” use i dent'ify the
ping feature Wi ParEgroatively . efibbin arent nessagdse cphnige fiargeted were made
15 a part of theyiRlidgheobdy idke Bl 04EQes i t TROW G Be. dafd e .y GCode
Octet. 16, bit 6 ﬁbége Sg% iﬁﬁiﬁé pdf ofsthe_Blugtgot% 1.2 gsgg???cation),
| n..anot her enboHSHERE, CTeating i Al HuHerfenisremell20 Brg ttioh TaeSIBVP

Protocol, it cordddsbengefimadoas2dyperbl, 20 Ghdigqesrs ety ypused. The
code field could be used for  the operation code defined bel ow. (See

http: // waw i arE G GPasEryifeFes PR IS 59Fa Rt die FepPRELiw mpyperkodes.)

peripheral 18a, 18b, 1l8c.

If the network 30 is established according to the

10_ Bluetcoth standard, the form of the ping control message 16
can be implemented in various ways. Depending on which

protocol is used to adapt the functionality, the code used

to identify the ping feature will vary.

In one embodiment, if the ping function were madé
15 a part of the Bluetooth HCI protocol, it could be defined

as:

OpCode Octet 16, bit 6 (page 530 in the pdf of the Bluétooth

1.2 specification).

In another embediment, if the ping function were
20 part of the ICMP Protocol, it could be defined as Type 41,
which is currently unused. The code field could be used for

the operation code defined below.

(See http://www.lana.org/assignments/icmp-parameters - list

of Type codes.)

25 In other embodiments the ping functionality can be
built over User Data Protocol (UDP)} specified by RFC 768
jhttp://www.faqs.org/rfcs/rfc?ﬁs.html), Transmission Control
Protocol (TCP} specified by RFC 793
(http://www.fags.org/rfes/rfc793.html} or other trans?ort by

30 defining a format in the payload:



25 In other enbodinents the ping functionality can be built over User Data
Pr ot ocol (UDP) specified by RFC 768 (http://ww.faqgs.org/rfcs/rfc768.htm),
Transm ssion Control Protocol (TCP) specified by RFC 793
(http://ww.faqgs.org/rfcs/rfc793. htm) or other transport by 30 defining a
- format in the payload: 12 Payload: First 4 bytes indicate operation code:

- 0x00000000 - PI NG 0x00000001 through Oxffffffff - undefined. 5 For . :
0x00000000 - PING Next byte - OPCode paraneters as defined below. The
opcode parameter information on the other hand can be constant S
irrespective of the opcode that is defined. In one enbodi nent the -follow ng
pre-defined payl oad nessages 10 can be dged: <Value> - <Meani ng> O(OO -
ping, performU notification, no reply OxQ - ping, performU-
notification, 2¢R@a®I NG reply (PING back). 15 0x02-Oxff - ‘undefi ned

‘Exanpl es of the inplenentation of the ping nessage processing functions

22a, 22b, . 22c Fﬁ%ta4aa§,a§e§c Qhbouste. o?!éfrta\‘,\@&? &Rge: In an enbodinent where
t he peri pheral is a local area network (LAN) interface card Bl uetooth

peri pheral - d’ﬁ{é E he ﬁl ugged into a personal conputer (PC) (via
uni versal seria EQ%SB) {\I ttp://ww. activew n.com faq/usb.:shtm ), for

instance), the ping event notification can be inplenented by postl ng an
event to the rﬂj@loo%%%ttéﬂowhér@xﬁﬁﬁéﬁflﬂttmd‘edaee@UI) '

5 For 0x00000000 - PING:
Next byte - OPCode pérameters as defined below.

The opcode parameter information on the other hand can be'

constant irrespective of the opcode that 1s deflned

In one embodiment the following pre~defined payload messages

10 can be used:
<Value> - <Meaning>
0x00 - ping, perform UI notification, no reply

0x01 - ping, perform UI notlflcatlon, send PING reply (PING—
back) .

15 0x02-0xff - undefined.

Examples of the implementation of the ping message

‘processing functions 22a, 22b, 22c, 23 are as follows:

‘Software case: In an embodiment where the peripheral is a.
local area network {(LAN) interface card Bluetooth perlpheral
- 20 which must be plugged into a personal computer (PC) (via =
| universal serial bus (USB)
(http://www.act1vew1n.com/faq/ﬁsb.shtml), for instancef, the
pPing event notification can be implemented by posting an
event to the host computer where a user interface (UI)
. 25: message, sound, blinking of an icon, or other mechanism

would tell the user that an incoming ping was detected.



25 nessage, sound, blinking of an icon, or other nechanism would tell the
user that an incomng ping was detected. 13 Firmvare case: |n another
enbodi ment, instructions to a central processing unit (CPU) for detecting
~and handling the ping nessage are stored in flash random access nenory
(RAM, or other re-witable non-volatile storage nedium 5 Hardware case:
In a further enbodi nent instructions to a central processing unit (CPU)
. for detecting and handling the ping nmessage are stored in a non-volatile
storage nedium that is not re-witable, such as a silicon mcrochip. The
~ exanpl e of indicator elenents 20a, 20b, 200 10 21 given in connectiion
wth of Figure 1A imedi ately generate art3 |nd|cat|on However, the ping
“control nessage, 16 may alternatively be stored in a retrieval syst em such
as ‘a hard di sﬂ“ﬁ?’f’&rﬁeﬁﬁ??ed Tnpappihgfs erbadinentat épstryrtions pery back

i ndi cat or el enesitreanpabéydialg VelY kouysedridededeile LRI HRRGIBlg has a
transmtter and, the master device has a. receiver. The |nd|cator el ement of

the peri pher al %h 58539 (& §tP5e4 i Sﬂﬁﬁhnﬁ§§§ﬁ%aﬁﬁﬁ%ﬁ1W@@Oaﬁof&ﬁﬂﬁrplng
- nessage transet tdiddrbascketiaablle ABstRILIadEVd CRorkBe neiMpr k 30 is
preferably a Bluetooth network 20 but, nore generally, can be any network

whi ch i's adeh Ie open to erfere e between endpoints (i.e.
el ectronic e\cl)fl?cr\g‘";a% é%s%as% t'hé %%fs 5i Fl?ﬂ??/&é[\‘enﬁnﬁ?@ﬁ?”t?mf‘@g‘é‘? di ng t he
associ ati ons b@qnm@ﬂn PheipTising. wEy  (@eahpEe: dettl&etap@larﬁahbﬁmw the used

inaW-FI (8 heBEL eternlne t access point th which a
device is cur&%ﬁ%ﬁye as OC|ate5g§%ﬂe “appl ?%ﬁﬁ? lgﬁySEﬁ%% ebgeﬁgﬁﬁ ina
peer-to- peer Gyt ém Mplerre-mrdtadlmputsers as e cdinect edidraphagardly. In the

netmork 30 of Figure 1A the naster device
The example of indicator elements 20a, 20b, 20c,

10 21 given in connection with of Figure 1A immediately
generate an .indication. However, the ping control message
16 may alternatively be stored in a retrieval system such as’
a hard disk and reported to the user at a later time. A
ping back indicator element can alternatively be used if the

15 peripheral has a transmitter and the maéter device has a

. receiver. The indicator element of the peripheral can -be a

‘reply to the ping message which is another ping message

transmitted back to the master device.

The network 30 is preférably a Bluetooth network
20 but, more gene;ally, can be any network which is ad-hoc
. wireless, open to interference between endpoints (i.e.
electronic devices), and has the possibility of.ambiguity
regarding ‘the associations between endpoints. For example,
the application may be used in a WI-FI (802.11) network to
25 determine the access point with which a device is currently
associated. The application may alsc be used in a peer-to-

peer system where two computers are connected haphazardly.

In the network 30 of Figure 1A the master device
10 is the pinging device and the peripherals 18a, 18b, 18c
30 are the pingable devices. A network 130 of Figure 1B shows

the opposite configuration in which a master device 110 is a



10 is the pinging device and the peripherals 18a, 18b, 18c 30 are the

pi ngabl e devices. A network 130 of Figure 1B shows the opposite
configuration in which a master device 110 is a 14 pingabl e device and a
peripheral 118 is a pinging device. The naster device 110 and-the. _
peri pheral 118 can be the type of electronic devices described:in respect
to Figure 1A. The master device 110 is "paired with" at |least-5 the
-peripheral 118. The peripheral 118 contains a master identifier 112 or

ot her means known 'in the art of identifying the naster device 110 t.0 which
t he .peripheral 118 is connected and identifying comunicati.ons channel 124
to the master 10 device 110." The master ildentifier 112 is generated when
the pairing between the naster device 110 and the peripheral 118 is"
establ i shed. Thiagsédepteviale 208 & rpduigesral pliyy ibuacpimmingldevidde ping
function 114 Vi i [ ‘ cribed in.res 1 of
Figure 1A The o naFincts anoL1A0 T ie; BRcihetfTiil e Xor Be BP0, 117
The naster dev‘?fgé*lf%r%\%c deFiiags nissagdbepr be essprgt f tmdtigome (BMPF) 122,

"~ The ping message processing function 122 allows the master ‘device 110 to

receive and 20 respond 11 gaB88 @8 fde0ml bNes Pigaq HbUNEidPN L 1lfaadhe ping
nmessage proiés%#ﬂ% functiaon 122 may be provi ded as described = with respect
to Figure 1A.,°F eraBeralgddPee 110 has at |east one indicator = el ement
120. The indicator elenment 120 generates an 25 indication that is audible,
visible, tactile, or otTier weséph@esicdnBi bbetdimst hemsysesr dsleflescidded. in

respect of Fi%ﬁﬁeor other means known in.the art of'identifying the{
- master device 110 to which the peripheral 118 is connected
and identifying éommunications channel 124 to thezmastéiﬁ,;
10 device 110. The master identifier 112 is generated when the
. pairing between the master device 110 and the periphéral 118

is established.

The peripheral 118 includes a ping function 114.
The ping function 114 may be provided in a manner as_'
15 described in respect of Figure 1A. . The ping function 114 is

initiated throﬁgh a user interface 117.

The master device 110 has a ping messége:: _
processing function (PMPF) 122, The ping message processing
function 122 allows the master device 110 to réceive and

20  respond to a message from the ping fuﬁction;114.- Therping
message processing function 122 may be provided as described

with respect to Figure 1A.

The master device 110 has at least one indicator
. element 120. The indicator element 120 generates an
25 indication that is audible, visible, tactile, or Otherﬁise
perceptible to the user as described in respect of'Figufe
1a. The master device 110 also includes a receiver 132 for
rgceiving tkansmissions from the transmitter 115 of the |

peripheral 118,



1A. The master device 110 also includes a receiver 132 for receiving
transm ssions fromthe transmtter 115 of the peripheral 118. 15 The
initiation of the ping function 114 generates a ping control nessage 116.
The pinging operation of the network 130 of Figure 1B is simlar to the
~pinging operation of the network 30 of Figure 1A. The user initiates the

- pi-ng 5 function 114 which generates the ping control nessage 116. The ping
function 114 instructs the transmtter 115 to send the ping control
nmessage 116 over the communication channel 124 to the receiver 132 of the
master. device 110. The ping nessage processing function 122 receives the
‘ping control 10 nessage 116 through the réceiver 132 and actuates the

i'ndi cator el ement 120 in accordance with the instructions contained in the
ping control message llthe limiwibtide amdaespnof fuhatiadddil geatrqaess pheral s
may be connected .to n the network . 15 130. The

r 11
vari ous enboditents 83%%%51355\?9% ]r]EGSpe%Pe RINGIRE ARENAHON3BE oFi%ki gure 1A
are al so appl irsloekt 03¢ hef megtiverie 130 safi Fguwoe 8. p:Eingrgeoﬁeta:lamf | ow

chart of an ex hy me 0_1 he operatj,on of the, devi ce of

"Figures 1A an %I E¥°éi:§8 % l%ﬁﬁ?rqﬁnlt+ @?efh%Pﬁﬁl ﬁ% B9 Thi s
may - be achﬁev@@@spnglhhwmtht benerears descpirkedoaboye melslsagéeplﬁ 52, the
pi ng function L3 i nessage __based on ecei ved
from the user. %r!a?u%%%gg £g4 tt1":‘emé:ls éhen%ra Frﬁlgt%erstéﬁd ?ds ssage

based on the tﬁﬁe@&mgcmtr@lbmesmgd)ﬂltGhevelse!Iheocomrymcmtalomecmﬂrtalpl e

user | np.Ut S aslzdle%gr {:ll?gdreQ:%llgg’rV\iéiq orfe%HSCIBaétoerFidgylge 4l'lO. - The ping
' message processing function 122 receives the ping control
10 message 116 through the receiver 132 and actuates the
indicator element 120 in accordance with the instructions

contained in the ping control message 116.

It will be understood that additional peripherals
may be connected to the master device 110.in the network
15 130.

The various embodiments described with respect to
the network 30 of Figure 1A are also applicable to the
network 130 of Figure 1B. '

_ Figure 2 is a flow chaft of an example method of

20 the operation of the pinging device of Figures 1A and 1B.
In step 50, the user initiates the ping function. This may
be achieved using any of the means described above. 1In step
52, the ping function generates the ping control message
based on input received from the user. This may be as

25 simple as generating a standard message based on the
pressing of a button by the ﬁser or may involve multiple
user inputs as described below with respect to Figure 4.
Step 54 involves sending the ping control message to the at
least one pingable device which is in communication with the

30 pinging device over a respective communication channel.



Step 54 involves sending the ping control nessage to the at

| east one

pi ngabl e device which is in comunication with the 30 pinging device over a
respective conmuni cation channel. 16 Figure 3 is a flowhart of an exanple
met hod of the operation of the pingable device of Figures 1A and 1B. -In
step 60, the receiver of the at [|east one paired pingable. devi ce- receives
the ping control nessage. In step 62, the 5 ping nessage proceSS|ng '
function actuates one or nore indicator elenents in accordance w t-h the
dictates of the ping control nessage. In step 64, the ping nessage -

el enents.. The
instructions for stopping the actuation g 10 the indicator. elenents may be
recei ved by the ping nessage processing functions as part of the original
“ping control rmessage ofigrpe Sohpra sfdowcherbmf pinngxanpite lethedsege. | n
sone embodi mengg, otp@%@l@}{ %fn@héem{gadtbqe' BSL{MC0RS4E Al %ﬁgﬂ

processing functions stop the actuation of the indicator

happenlng aut onati cal g tinmer. 15 The user "I nterfaces
A0t H’éleerlfﬁéawmmtofdéberaibd@qsﬁ PR peditredf pﬁlwls 1A,

t ake vari ous fHtitep|

”_stopplng
117 may

all of the netysyikeP@eéPRIAEe 1880y Jc%%réﬁqn@gs%geageﬂq byt ep0BS, P contr ol
message 16. In that enbodi nent, the user interface. may -be 1-n:.the form,

of a Iabell8d Bit% §F5879Q REOSES Frbiag e‘*rundéw%eaq@a\%ﬁ‘ﬁcﬁn%lqmwrﬁeeds to be

pressed by tfﬁtndﬁﬂa&oicbléhéﬂtétEntiﬁédﬂdagcélﬁﬁﬂﬂ QRe 14ictAHREr c¥SEle
i nterfaces such, as voice recognition, stylus input, trackwheel

cl appi ng or ot¥id¥ GPREF M MeSSaATs d€t€6ﬁ8d6ﬁy‘amnPéF@ﬁﬁﬁW@genenu itens
sel ected by therdesgeing fiRtGhs s@ip $REUEREEtQlonkeY SEKOKSicator

"~ (doubl e-clicking, triple-clicking, or clicking a distinct
%%“i?&&a F%eurl@ét CtienECTAE pt PRA PR RRe RSt RPRTace” 70.

alternatively

rhyt hm

i nput,

may

10 the indicator elements may be received by the plng\msssager

processing functions as part of the original ping control

message or may comprise a second ping control message.

“In

some embodiments, there are no separate instructions for

stopping, stopping happening automatically by a timer.

15 ' The user interfaces 17 and 117 may take various

forms. 1In the embodiment described in respect of Figure 1A,

~all of the network peripherals 18a, 18b, 18c are paged by

one ping control message.16. In that embodiment,

1the_user

interface 17 may be in the form of a labelled button on the

20 master device 10 which simply needs to be pressed by the

user to initiate the ping function 14. Other user

' 1nterfaces such as voice recognltlon, stylus 1nput,

_trackwheel input, clapping or other distinct sounds detected

by a microphone, menu items selected by the user in the GUI,

25 " sequence of keystrokes (double-clicking, trlple clicking, or

. ¢licking a distinct rhythm) may alternatlvely be used.

Figures 4A to 4C depict a menu user interface 70.

The menu user interface 70 consists of a display 80 and

74, 176,

buttons (or other user interface elements) 72,

30 Initially, as shown in Figure 43, the button 72 is

associated with initiating the ping function.

78.

The buttons

74, 76, 78 may be associated with other unrelated functlons



The nenu user interface 70 consists of a display 80 and buttons (or other
user interface elenents) 72, 74, 76, 78. 30 Initially, as shown in Figure
4A, the button 72 is associated with initiating the ping function. The
‘buttons 74, 76, 78 may be associated with other unrelated functions. 17
The depression of the button 72 results in the display of the menu shown
in Figure 4B. The nmenu of Figure 4B allows the user to select which paired
device to ping. In particular, depressing the button 72 selects the pinging
of 5 all paired devices, depressing the button 74 selects the pinging of
‘a pai red headset, depressing the button 76 selects the pinging of a paired
printer, and depressing the button 78 sel7ects t-he pinging of a paired PDA
More -generally, the display 80 may |ist any nunber and 10 conbination of
‘pai red devi cesTheThbpdepsmSiocfnthé }ajwto@nezofeédle:sbwhtﬂm didpld¢,of 76, 78

results in the i spl ay of t he nu_shown 4C. The nepy of Figure
AC all ows -t he userrf!%f1 %e?“énctmvwge%'ﬁre %dl cg{}% %%%nf‘%g‘brfe {hed giaj?‘f%d

devices to actmﬂ eisekntd Sseplarcti sbil et ,padeptiedsiing thephugt onn72 sel ects the

act uation at Ienent es he_button.74.selects the

actuati on of a%édétﬁlcgg%%bh% Aror el rrerﬁ u%%’bﬂe@%’ ﬁiSCF?\&h%ﬁ’thghngiéa el ects

t he actuati bn @f! wiadirbdl edévidiesat depedsaient she andtdep? £ssilrgtshehdutt on 78

sel ects the ﬁ%@%&k@ of % YaibBGL AL Eyd i 8é£res elemenl s, More generally, the
W % ;ﬁ&nﬁg? e u on_ 7

di splay 80 { he factuat i on Ion i'ndrcat or
el enents. -The sEmFtasehe imitnadihacet 70 gaul@eddlesuttiae paimg de‘pmssm@ the with

“the flexibili t%ttt%nabboé’\éfe[}.%suﬁﬁé ﬁﬁgq_'negog% %alrgf:l ]5&? p@forgd devices or
to ping only one or a specif
_ " generally, the dlsplay 80 may list any number and

10 combination of paired devices.

The depression of any one of the buttons 72, 74,
76, 78 results in the display of the menu shown in Figure
4C. The menu of Figure 4C allows the user to select which
indicator elements of the péired devices to actuate. 1In
15 particular, depressing the button 72 selects the actuation
of all indicator elements, depressing the button 74 selects
the actuation of audible indicator elements, depressing the
button 76 selects the actuaﬁion of visible indicator
elements, and depressing the button 78 selects the actuation
+ 20 of tactile indicator elements. More generally, the display
80 may allow the actuation of any combination of indicator

elements.

The menu user interface 70 provides the ping
function 14 with the flexibility to allow the user to ping
25 all of the paired devices or to ping only one or a specific. .
combination of the palred devices. Alternative menu
.structures‘which allow for other selection options are also
contemplated by this application as well as other forms of

user interfaces such as touch screens.

30 The ping-function 14 may allow the user to specify
-in the ping control message 16 the duration for which the

indicator elements 20a, 20b, 20c are actuated.



conbi nati on of the paired devices. Alternative nenu structures which allow
for other selection options are also contenplated by this application as
wel |l as other forns of user interfaces such as touch screens. 30 The ping
~function 14 may allow the user to specify in the ping control: nmessage 16
the duration for which the indicator elenents 20a, 20b, 20c ar.e -act uat ed.
18 Al ternatively, the ping function 14 may provide instructions in the

pi ng control nmessage 16 to actuate the indicator elenent 20a, 20b;:20c for:
a specified length of time or to continue to actuate the indicator-

el ements 20a, 5 20b, 20c until the ping function 14 is deact i vat ed. These
various options can all be provided throd§h the nenu user 1nterface The
‘options can alternatively be offered remotely, through radi o or quantum
comuni cation, artificifiterneelvélgontee ping argtioyitt mby Reberdmces to
‘conputers.in thisrapesidd oat LRB pirﬂflcuq%rgy%@sggpgow%%%tulp e @pove

description of emnbodinents should not be -interpreted in any Fmting
manner si nce VAGLgEFORelonents 882 nPbnt 80eafrba ARglel Wiachdengtlerfiti ng from

- the scope of et be @cpmdnqc@hhémto ]a%tgaeer@he 111dléa96flgall%91eﬁ£§ daon' c :
devi ce (10) cg%ra)rlm ng a: unction (14) and a-transmtter 18) wherein

the ping fun n @‘?L&)n‘ilé égapﬁ”éﬁi ttyngeper atte lénée@%@"tartéﬁsm These 5 (15)
i's adapt ed 10 vdraBesl dpiieals 88nahhee WrbelARE tABLUSK Kehe menu user

interface. The options can alternatlvely be offered
‘remotely, through radio or quantum communication, artificial

intelligence, or fuzzy logic.

10 . References to computers in this specification_” 

include quantum computers.

The above description of embodiments should not be
interpreted in any limiting manner since variations and
refinements can be made w1thout departing - from the scope of

- 15 the appllcatlon



(30) at least one associated ping control nessage (16) to a plurality of
pi ngabl e el ectronic devices (18a, 18b, 18c) paired to the pinging
el ectroni c device(10)for actuation of at |east one indicator el enment
+ (20a, 20b, 20c) of each of 10 the plurality of pingable electronic devices,
~each of the at |east one indicator elenents (20a, 20b, 20c) being adapted
to generate an indication perceptible to a user. 2. The pinging electronic
device (10) according to 15 claim 1 wherein the ping function (14) is
"adapted to ping all of the plurality of pingable electronic devices (18a,
18b, 18c).” 3. The pinging electronic device (10) according to 20 claim1l
‘wherein the ping function (14) is adapted to ping a subset of devices of
the plurality of pingable electronic devjces (18a, 18b, 18c) based on a
user-selection (72, 74, 76, 78). 25 4. Tie pi ngi ng el ectronic device (10)
according to agp,igQe of clainms 1 to 3 wherein the ping control nessage
(16) contains-instructions which define which of the at |east one

i ndi cator elenehts are dcPdngin e38cbrorfredpvimg nyoeleabeosiny deyige (10)

according to anmcgm@noﬁAqlgh@Qi{ L Mher yctians, in the ping
control nessag %%}6% sent to each i ?mn e plﬁyglh@ggé th n%dﬁﬁe el ectronic
devi ces (18a, I %%)]éﬁel?d%ﬁPF@%rU>2@nﬁraﬁhenplﬁgimgaawaameonlc devi ce

(10) accordibg (15)any et € arHBsmid %vérvm@rae' Rod Qﬁ%ﬂ&éé Qg.LPy the ping
control - nessage“&i % ent to each of the plurality of p1 ngab bl'e
el ectronic devi Y gigastapne féé?c’aﬁté”'uﬁm%eﬁon?ro#ﬁ@sﬁiaﬁgl Hflekect roni ¢

devi ce (10) acadughhityt ©f phygaane ofedrahi® deviee§ WHQKeifn ! hecad hoc
\M'reless netvwnﬂﬁired to the pinging electronic device (10) for actuation
pf at - least one indicator element (20a, 20b, 20c) of éach of
10 the plurality of pingable electronic devices, each of the at
le;st one indicator elements (20a, 20b, 20c) being adapted

to generate an indication perceptible to a user.

2. The pinging electronic device (10) according to

15 claim 1 wherein the ping function (14) is adapted to ping
all of the plurality of pingable electronic devices (18a,
18b, 18c)

3. The pinging electronic device (10) according to
20 claim 1 wherein the ping function {14) is adapted to ping a
subset of devices of the plurality of pingable electronic
" devices (185, 18b, 18c) based on a user selection (72, 74,
76, 78).

25 4. - The pinging electronic device (10) according to
any one of claims 1 to 3 wherein the ping control message
{16) contains instructions which define which of the at

least one indicator elements are actuated.

30 5. The pinging electronic device (10) according to
rany one of claims 1 to 4 wherein instructions in the ping
control message {16} sent to each of the plurality of

pingable electronic devices (183, 18b, 18c) are identical.

L 3



(30) is a Bluetooth capable network or Bluetooth |ike 10 network. 8. The
pi ngi ng el ectroni c device (10) according to any one of clains 1 to 7
wherein the pinging electronic device (10) is a naster device. 15 9. The
pi-ngi ng el ectroni c device (10) according to any one of clainms:l to 8
wherein the pinging electronic device (10) is a peripheral device. 20 10.
An ad hoc w reless network (30) conprising a plurality of pingable
el ectroni c devices (18a, 18b, 18c) each conprising a receiver-{(32a, 32b,:
32c), a ping nessage processor (22a, 22b, 22c) and at |east one i ndicator
el ement . (20a, 20b, 20c,) adapted to generate an indication 25 perceptible
to a user wherein the receiver (32a, 32b, 32c) is adapted to.receive a
pi ng control nessage (16) over an ad . hoc,\irel ess network (30) ‘and the
pi ng nessage processor (22a, 22b, 22c) is adapted to actuate the at |east
-one indicator element (20a, 20b, 20c), in response to the ping 30 control
nmessage (16) and a pinging electronic device (10) conprising a ping -
function (14) ahd a trarsim PLRFINGLS}eCtinsie) detive pidiavgoetint toni ¢ devi ce
(10) is paired dny bhe opldlaahs ty teof 4pimgabhe; &lQohe 0B L jdevi 5 ;18a, 18b,
18c) and 21 mhetghgoitﬁé%gang gﬂgction (14) is adapted to_g;nerat “and the
transmitter (15) 15 adapted to t'r 8fBHit° 696F thébsdrhyalifwred ess net wor k
(30) the pi né- ®irorble rdssagenid @eviced hasapl 181 by) ofrepingakl.e el ectronic
devices (18a, 18b, 18c). 5 11. The ad hoc w rel ess network (30) according
to claim10 wherein the ping function (14) is adapted to ping "

: 7. The pinging electronic device (10) according:to

any one of claims 1 to 6 wherein the ad hoc-wireléés network
(30) is a Bluetooth capable network or Bluetooth like
"10 network. - R

8. The pinging electronic device (10} according to
any one of claims 1 to 7 wherein the pinging electronic
device (10) is a master device. '

15 |
9. The pinging electronic device (10) according tbf
any one of claims 1 to 8 wherein the pinging electrénic

device (10) is a peripheral device.

20 10. An ad hoc wireless network (30) comprising:af
.plurality of pingable electronic devices (18a, 18b, 18c)
each comprising a receiver (32a, 32b; 32¢), a pihg meséage .

| processor (22a, 22b, 22c) and at least one indicator:element'
(20a, 20b, 20c,) adapted to-generate an indication - .

25 :perceptible to a user wherein the receiver {32a, 32b, 32cf
is adapted to receive a ping control message (16) over an ad
hoc wireless'network (30) and the ping message processor -
(22a, 22b, 22c) is adapted to actuate the at leést-one-
indicator element (20a, 20b, 20c}, in response to the ping |

30 contrel message (16) and a pinging electronic device (10)
comprising a ping function (14) and a transmittef (15) |
wherein the pinging electronic device {10) is paired to the

plurality of pingable electronic devices (18a, 185, 18c) and



all of the plurality of pingable electronic devices (18a, 18b, 18c). 10
12. The ad hoc wireless network (30) according to claim 10 wherein the
pi ng function (14)

“of pingable electronic
15 76, 78).

(72, 74,

is adapted to ping a subset of devices of the plurality

devi ces (18a, |8b, 18c) based on a user selection
13. The ad hoc wireless network (30) according to any

one of clains 10 to 12 wherein the ping control nessage (16) contains
~instructi-ons which define which of the at |east one 20 indicator elements
(20a, 20b, 20c) are actuated. 14. The ad hoc w rel ess network (30)
according to any
‘control nmessage (16) sent to each of the plurality of 25 pingable

. electronic devices (18a, 18b, 18c) are iQﬁptical. 15. The ad hoc wirel ess
network (30) according to any one of clains 10 to 13 wherein instructions -

COVMekOln MRS BIR (ARLe3EN! (1) 28 °0hPheh N RIHLRLL %ol 30

in the ping

(
pi ngabl e el ectroni c devices %18a,

one of clains 10 to 13 wherein instructions in the:ping

are-uni que. e ad hoc

wirel ess net worls( SHIRSRIEGREI NPt dsarfardnd b6 taasmbt k¥erotls aghseei n t he

Wi rel ess  communiiealéOf neh@bWRr {80) 30he isind BbMEIA0HLE:s GRRARN £ wpek or a
Bl uetooth |ike qgtmgrk. 3 17. The ad hoc w rel ess network ?3§§Iaccording to
the bl 0§ RE

pla

cl ai m 14 wher ei'n
plurality of3pingable electronic devices (18a, 18b, 18c) is adapted to

decode whet her

“ping that-

10

15

20

25

30

h
BRGE ProvdorsfF feiges2biPa 28y, gicdach of the

_].tlhe p1ng T%ig gé)q{[orcolﬂire essasgreleé%cg)k (%gg}t aa!crc]:%rlciji?xfg}[ rtlf:IJCtI ons to

claim 10 wherein the ping function (14) is adapted to ping

all of the plurality of pingable electronic devices {18a,

18b,

12,

18c). -

The ad hoc wireless network (30) according to

claim 10 wherein the ping function (14) is adapted to ping a

subset of devices of the plurality of pingable electronic

devices (18a, 18b, 18c) based on a user selection (72, 74,

76, 78).

13.

The ad hoc wireless network (30) according to any

one of claims 10 to 12 wherein the ping control message (16)

contains instructions which define which of the at least one

indicator elements {20a, 20b, 20¢) are actuated.

14.

The ad hoc wireless network (30) according to any

one of claims 10 to 13 wherein instructions in the ping

control message (16) sent to each of the plurality of

pingable electronic devices {18a, 18b, 18c) are identical.

15.

The ad hoc wireless network (30) according to any

one of claims 10 to 13 wherein instructions in the ping

control message (16) sent to each of the plurality of

pingable electronic devices (18a, 18b, 18¢) are unigque.



pi ngabl e el ectronic device (18a, 18b, 18c). 15 18. A nethod of determ ning
that a plurality of pingable electronic devices (18a, 18b, 18c), each havi ng
at | east one indicator elenment (20a, 20b, 20c) adapted to generate an

i ndication perceptible to a user, are each paired with a pinging electronic
device (10) conprising -a ping function (14) and a transmtter (15), the
“method 20 at the pinging el ectronic device (10), generating a ping.control
message (16); transmitting the ping control nessage (16) from 'the -pinging
el ectronic device'(lo) to the plurality of pingable electronic devi ces
(18a, 18b, 18c) over an ad hoc 25 network (30); at each pingable .

el ectroni c device (18a, 18b, 18c), receiving the ping control nessage (16)
and actuating the at |east one indicator, elenent (20a, 20b; 200) of 't hat

pi ngabl e el ectronic device (20a, 20b, 20:3 to conflrnlthat 30t hat pi ngabl e

el ectronic devu&E (18a Th8bag 18K kS r e electronic
device (10). co ﬁ‘iﬁ%& heastepswofe%slggthi#eﬁ HSH: cor (gltr?g % claim
€

18 wherein it Bipt? s 1bheharedy éheFﬁ%ﬂgﬂﬁgseﬂdmmuhl¢¢uiqnlurallty

of pingable el en@ettwornk c(3deVices H14880othBRaplBLd ne?wdlk JNG E?ﬁé’c%%tﬁccor di ng
to claim18 whgre % &urther conprises the step of pingling-a subset of
devi ces of the p ura |ty of pingabl e el ectronic devices (18a, 18b, 18c)
based on a user selection (72, 74, 76, 78). 10 21. The nethod accordlng to

any one of claijgs 18 tog3Q ,yhereln n_the p|n ntr nessage (16) contains
i nstructions Fellre i sPnethcik (38)'a000rdgng to

claim 14 wherein the ping message processor (22a, 22b :22¢)
- of each of the plurality of pingable electronic dev1ces -
(18a, 18b, 18c) is .adapted to decode whether the plng
10 contreol message (16) contains instructions to ping that

pingable electronic device (18a, 18b, 180)

18. A method of determlnlng that a plurality of'
pingable electronic devices (18a, 18b 18c), each hav1ng at
15 least one indicator element (20a, 20b, 20c¢) adapted to -

' generate an indication perceptlble to a user, are each
paired with a pinging electronic deVLce {10} comprlslng a
ping function (14) and a transmitter (15), the method
comprising the steps of |

20 _ at the pinging electronic device (10), generatlng
a ping control message (16); '
transmlttlng the ping control message (16) from
the plnglng electronic device (10) to the plurallty of
_ pingable electronic devices (18a, 18b, 18c) over an ad hoc
25 network (30); |
at each pingable electronic dev1ce (18a, 18b,
180), recelv1ng the ping control message (16) and actuaflng
the at least one indicator element {20a, 20b, 20c) of that
Pingable electronic device (20a, 20b, 20¢) to-confirm that |
30 that pingable electronic device {18a, 18b, 18c) is paifed

with the pinging elect;onic device (10).



whi ch define which of the at | east one indicator elenents are actuated. 15
22. The nmethod according to any one of clains 18 to 21 wherein it further
conprises the step of sending identical instructions in the ping control
nmessage (16) to each of the plurality of pingable electronic devices (18a
18b, 18c). 20 23. The nethod -according to any one of clains 18 to 21
wherein it further. conprises the step of sending unique instructions in
~the ping control nmessage (16) to each of the plurality of pingable

el ectronic devices (18a, 18b, 18c). 25 24 A conputer usable medi um havi ng
~conputer. readabl e program code means enbodi ed therein for causing a iping
message (16) to be sent over an ad hoc wireless network (30) to a
plurality of pingable devices, the conput readabl e code neans bei ng
_arranged to inplement the nethod according 30 to any one of clainms 18 to
23. o 19. The method according to claim 18 wherein it
further comprises the step of pinging all of the plurality

of pingable electronic devices (18a, 18b, 18c);

5 20. The method according to claim 18 wherein it:
.further comprises the step of pinging a subset of devices of
the plurality of pingable electronic devices (18a, 18b, 18c)

~based on a user selection (72, 74, 76, 78).

10 21. The method according to any one of claims 18 to 20
wherein the ping control message {16} contains instructions
which define which of the at least one indicator elements

are actuated.

15 22. - The method according to any'one of claims 18 to 21
wherein it further comprises the step of sending identical
instructions in the ping control message (16)Ito each of the

plurality of pingable electronic devices (18a, 18b, 18c).

20 23, The method according to any one of claims 18 to 21
wherein it further comprises the step of sending unigque
instructions in the ping control message (16} to each of the

plurality of pingable electronic devices (18a, 18b, 18c).

25 24 . A computer usable medium having computer readable
program code means embodied therein for causing a ping
message (16) to be sent over an ad hoc wireless network (30)
to a plurality of pingable devices, the computér readable
code means béing arranged to implement the method according

30 to any one of claims 18 to 23.



