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In general, match-making refers to a procedure of
determining whether the properties of two objects have a
degree of correspondence which is sufficient to qualify
as a match between the two objects. One area where match-
making is applicable is dating, i.e. the process of pair-

15 ing together two persons, both of which seek friendship,
partnership, a business relation, etc. To this end,
match-making information will be exchanged between the
two persons, they will both perform a correlation analy-
sis between their own information and the received infor-

20 mation, and then usually they will have a feeling whether
there is a match between them or not. Depending on the
dating situation the exchange of information will be per-
formed in different ways. For example, a traditional
approach is when one of the persons inserts a personal

25 advertisement in a newspaper or on the internet, and the
other person replies to it. The exchange of information
is then usually made by writing letters or e-mails.
Another example is the situation where the two persons
meet in a coffee shop or a nightclub. The exchange of

30 information is then simply made by talking.

A problem with the above dating methods, and conven-

tional dating in general, is the considerable risk that



two partly randomy chosen persons will not match. Not seldom it takes
considerable tine before two persons re- alize that they do not match. |f
t he dat eswearog/omat3 sup- posed to be like quizzes, it wll telsSEDI/00E2f Or two
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W rel essly by meanssobetween users are shown on the apparatuses.

From German patent application DE 197 35 045 an in-
formation handling unit for comparing personality pro-
files is known. Like in the White invention above, users

20 physically interconnect their apparatuses to compare
stored data. Two interconnected units signal if there is
a match between their users.

These known apparatuses have major disadvantages,
one of which is that users have to carry their appara-

25 tuses in full view to be able to find each other, meaning
that everybody else can see who is carrying such an appa-
ratus. Another disadvantage is that users have to be very
active and search for other users, because of the re-
stricted operational range which is due to the physical

30 interconnection technigue. Additionally, when two users
have seen each other, if they find each other interest-
ing, they will have to make eye-to-eye contact in order
to be able to compare their information, an indiscrete
situation which in many ways can be very uncomfortable.

35 An improved apparatus is known from US patent 6 150
937 to Rackman, disclosing a personal contact “Ice

Breaker” badge which operates wirelessly by means of
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The data is transmitted to, and other data is received

15 from, another apparatus by way of RF communication. The
received and the transmitted data are compared, and a
percentage match between them is determined. An alarm is
activated if the percentage match is greater than a pre-
determined value.

20 From German patent DE 44 18 234 a unit similar to
the Har-Even apparatus is known. Data entered by a user
is transmitted to, and other data is received from,
another unit through RF communication. If there is a
mutual match between two units, their users will be

25 alerted.

The present inventors have observed the following
remaining problems with the prior art apparatuses briefly
described above.

First of all, the prior art apparatuses are not

30 designed to handle situations where not just two match-
making apparatuses but a plurality of such apparatuses
are concurrently present within a limited area and where,
consequently, more than one pair of apparatuses may need
to communicate simultaneously.

35 Moreover, the prior art apparatuses handle the
actual match-making, but they do not give any support for

subsequent actions that are often triggered by a success-
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On the other hand, there may be other individuals,
15 the presence of which you would like to be informed of
once they are within the operational range of your match-
making apparatus. Examples of such preferred individuals
may be established friends, relatives, or people that you

have had a successful match with earlier.

20
Summary of the Invention
In view of the above, the invention seeks to provide
a solution or at least an improvement to the problems
discussed above.
25 Generally, the above objectives are achieved by an

apparatus and a method according to the attached in-
dependent patent claims.
Thus, a first aspect of the invention is a portable
communication apparatus for match-making with a plurality
30 of remote communication apparatuses, said portable commu-
nication apparatus comprising:
memory means, wherein said memory means is adapted
to store first match-making data associated with said
portable communication apparatus;
35 a transceiver, wherein said transceiver is adapted
for communication with an individual one of said remote

communication apparatuses across a wireless link, so as



portabl e communi cation apparatus; 35 a transceiver, wherein said
transceiver is adapted for comrunication with an individual one of said
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15 wherein the apparatus-specific identity of said
portable communication apparatus, the apparatus-specific
identity of said individual remote communication appara-
tus as well as the apparatus-specific identities of other
ones of said remote communication apparatuses are all

20 unique.

The processing device may further be adapted to re-
cord, in said memory means, the respective apparatus-spe-
cific identities for at least some of the apparatuses
among said plurality of remote communication apparatuses,

25 that said portable communication apparatus has previously
communicated with.

For each of the apparatus-specific identities re-
corded in said memory means, an indication may be stored
as to whether match-making data has already been received

30 from the respective remote communication apparatus.

The portable communication apparatus may further be
adapted to refrain from receiving said second match-
making data from said individual remote communication
apparatus, if the apparatus-specific identity thereof is

35 already recorded in said memory means and said indication
indicates that said second match-making data has already

been received.



adapted to refrain fromreceiving said second match- neking data from said
i ndi vidual renote comruni cation apparatus, if the apparatus-specific
identity wbhasmefl43s 35 already recorded in said nenory ne&a3/szZoslos2i d
indication indicates that said second match-maki ng data has al ready been
recei ved. WD 03/090143 PCT/ SEQ3/ 00622 6 The portabl e comrunication
apparatus nmay have a user interface for aléow ng said user to update said
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store a top |iSEMBFCafpaFERGsoSgeE; pPparatuses within reach, to

determine the apparatus-specific identity of each such
15 apparatus and to alert said user, if the apparatus-
specific identity of any apparatus within reach is
present in the list of preferred apparatus-specific
identities.
In one embodiment, the memory means is further
20 adapted to store a list of unwanted apparatus-specific
identities, the apparatus being adapted to scan for
remote communication apparatuses within reach, to
determine the apparatus-specific identity of each such
apparatus and to prevent further communication with any
25 apparatus within reach, if the apparatus-specific
identity thereof is present in the list of unwanted
apparatus-specific identities.
In one embodiment, the memory means is further
adapted to store a top list of apparatus-specific
30 identities for remote apparatuses which have resulted in
good matches with said portable communication apparatus.
The contents of at least one of said list of
preferred apparatus-specific identities, said list of
unwanted apparatus-specific identities or said top list
35 of apparatus-specific identities may be accessible to

said user through a user interface of said portable



30 identities for renote apparatuses which have resulted in good nmatches
with said portable conmunication apparatus. The contents of at |east one
of said Iweto3opoips ef erred apparatus-specific identities, PaT®EL;/Sl62Df
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interface of said portable WO 03/090143 PCT/ SE03/ 00622 7 communi cation
apparatus. The contents may al so be stored in non-volatile nenory. In_one
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ware being adapted to be executed by said processing de-

15 wvice and cause said processing device to perform afore-

said correlation analysis. The operating system may be a

Symbian operating system.

The portable communication apparatus may alternati-
vely be embodied in or as a Portable Digital Assistant or

20 a palmtop computer.

In one embodiment, the transceiver is adapted to
communicate in accordance with the Bluetooth specifica-
tion.

A second aspect of the invention is a power preser-

25 vation method for a portable communication apparatus ac-
cording to the above, comprising the steps of
transmitting, through said transceiver, inquiries
for remote apparatuses within reach;
recelving responses from remote apparatuses which
30 have received gaid inguiries;

evaluating the number of responses received; and

in response to said evaluating step, adjusting at
least one of a duration of said transmitting step, a time
interval between subsequent transmitting steps, and an

35 output power of said transceiver.



recei ving responses fromrenote apparatuses which 30 have received said

i nquiries; evaluating the nunber of responses received; and in response to
sai d evalwetodfogpigs ep, adjusting at |east one of a durati @cTSETaic
transmtting step, a tinme interval between subsequent transmtting steps,
and an 35 output power of said transceiver. WO 03/090143 PCT/ SE03/ 00622 8
The evaluating step may be perfornmed by couhting the apparatus-specific
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respectivel y, ofis&upbenaisse conmadmiugen tddreraprardthegiaer aghap tinsane A
enbodi nment of ent. | N\ i-on: _Fl i eﬁ.g' i ll.ustration of
a practi cal usga%g(%%ﬁ%r ir&é),md\}\'}gl\éfcrél}tl&%g’i &Pﬁg‘.{aye‘%f aal|ocgchch:a eé f:i:oémjr:ulhel c% 1?%%
aspect may however be embodied without any power preser-
vation method according to the second aspect.
15 Other objectives, features and advantages of the
present invention will appear from the following detailed
disclosure, from the attached dependent claims as well as

from the drawings.

20 Brief Description of the Drawings
The present invention will now be described in more
detail, reference being made to the enclosed drawings, in
which:
FIGs la, 1b and lc is a perspective view, a top view
25 and a side view, respectively, of a portable communica-
tion apparatus according to one embodiment of the present
invention;
FIG 2 is a schematic illustration of a practical use
scenario, where a plurality of portable communication
30 apparatuses are used for match-making between respective
users;
FIG 3 is a schematic hardware block diagram for the
apparatus shown in FIG 1;
FIG 4 is a schematic block diagram, which illus-
35 trates three major portions of the software in the appa-

ratus shown in FIG 1;



30 apparatuses are used for match-nmaki ng between respective wusers; FIG3
is a schematic hardware bl ock diagram for the apparatus shown in FIG 1;
FIG 4 is wogshemmati c bl ock diagram which illus 35 tratesPCRrSEes/omapnr
portions of the software in the appa- ratus shown in FIG 1; WD 03/090143
PCT/ SE03/ 00622 9 FIG5 is a detailed block diagram which illustrates

di fferent nodul es of a base software portiom shown in FIG 4; FIG 6

illustrates how t he_base soft e partjon 5 shown in FIG5 interacts with
an application sof t Wafe > ﬁ&rﬁ%tﬁ%&&? i 9akG M aFFeGg R P e vieht Usuetfess FI G
7 is a fl owchadi fdieagirammrciuldaisifi & eddwe gefitwafalp@meiin nenage nemt r ok
the applicati oq_software portion shown in FIG4; 10 FIG8 is a detailed

bl ock diagram “Which illustrates different nodul es of the application

sof tware portion sHd®N 6 i lRE U atlsGlow |Hhes theatee ssafivaope natitoiprof one

nmodule in RLG ey haqy \@tr%%?&dlr' E 0. 1.8 g f
diagramto %I I Sglt’or“glt Ig&%/l net %O_SL 0 a andl‘"ﬁnt’gh i]alréllqua#p |1<]alsca{a€lcc%}dél ng IA%?)."l:éan
enmbodi ment ; FI 8ortiion ghavehwdhaitIWidadiuaudd: ian (@statH aluewomer managenent

met hod accordi ng torpar enbedidenicwddetl Zilddésd ) 69 1@ A@l idpe en-
mat ch- maki ng 20 Har aneters together with réspective possible val ues
thereof: FIG 1§%9H G316t SLTRIRRSEY Gindths &Pm toL TR %S -PRIKE HR

i nformation betshesm dirf frocent; apparatuses of FIG 2; and 25 FIG 14
L Lustatega ool ohuld S5, W el sk Al Lo e anA Bl e o
1. Detail ed D sdlfdsmeatomdEdiad reEntthe application software portion
shown in FIG 4;
FIG 9 illustrates the operation of one module in FIG
8, a keyboard event handler;
15 FIG 10 is a flowchart diagram to illustrate a method
of handling inquiries according to an embodiment;
FIG 11 is a flowchart diagram to illustrate a power
management method according to an embodiment;
FIG 12 illustrates a plurality of match-making
20 parameters together with respective possible values
thereof;
FIG 13 illustrates a data format for exchange of
match-making information between different apparatuses of
FIG 2; and
25 FIG 14 illustrates a set of lists, which keep track
of different apparatuses of FIG 2 and are stored in dif-

ferent memories of the apparatus shown in FIG 1.

Detailed Disclosure of Embodiments
30 Initially, an overview of the functional features of
the portable communication apparatus according to an
embodiment of the present invention will be given with
reference to FIGs la-c and 2. Then, a detailed de-
scription of the structural features will follow with

35 reference to the remaining FIGs.

* k %k



30 Initially, an overview of the functional features of the portable
conmuni cati on apparatus according to an enbodi nent of the present

i nventi orwaioBioodes given with reference to FIGs | a-c and PCTHREe300622
detail ed de- scription of the structural features will follow wth 35
reference to the remaining FI Gs. WD 03/090143 PCT/ SE03/ 00622 10 Fi gures
| a-1c show a portabl e conmuni cati on apparaiotus 101 according to an

enbodi ment. In this enbodinment, the portable_comruni cation apparatus 101
is a stand- al one, R-PAFESs Latlth gk Fg PEEFPES SSETBIITR PSSP t he
portabl e comuRigatioan szRRAENGS tioh aieehibddigicher. Ipeeplies andieqHpped

Wi th a respectiyve portabl.e comuni cation apparatus of the sane, or

Sl ar type 566 BERAREs CHRTUANT kst SE ARG, ehe RS on i s
enbodi ed i n or adsna, netiided etsar martalh -frerk it elesdomurissliGdatg ensigwet weff K,
as wll be describ i r %ng-l l.at er, nariQ . .s i ]Hgirated
in FIG 2. gpl ﬁ#lgl ‘iatg§ltg(k)) ugjé)?ﬂs. f,atzj_'g%’, a%jér%;%gs_g?le%%regcvﬁ%ec#w t
portabl e comBePpat: osaghpadtirees dGLh 20T espest iME7 Pog-aklld be 15

described in mppgmdel sl ilat %bpa_tzf&% B4 thRl eaRPaR: diwsien20k %s 205,
207 wll establish short-range wire- less |inks 209, 210, 211, 217 between
each other, ex?PPREAGESHAGH | &1 FRGHREY TP m &hCorrBleRb g dfal v-

si shand alhert ehBodsess 1thest rmt@hef_s;mq_@urt,exa{lilnailnm @d;&vaiwnmm%er "
W thout the users'. interaction, acti, LN- Vol vene or no e. othis
end. each e C253NB0Fe AR 2GR W (H SRR L bSO ST prof i he

about hi nsel f/ hetsel.f, referred to as a "Wwo | ant or "Me" profile, and a
FEcond 22 et e S IR IS 150 U W (8 4 W gy o
stored | ocal | yoifnuskss gf@ar &0dse 0201 20803 r2 @3 ov20rd Wirtd: gsedialleal |y,
the profiles 213mu2l4aNain A0 AL 6B W bihausernx202Pf. as will be
15 described in more detail later, these multiple appara-
tuses 201, 203, 205, 207 will establish short-range wire-
less links 209, 210, 211, 212 between each other, ex-
change profile information, perform a correlation analy-
sis and alert the users when matches occur, all in an ad-
20 hoc manner without the users' interaction, active in-
volvement or knowledge.

To this end, each user 202, 204, 206, 208 will ini-
tially complete a first profile about himself/herself,
referred to as a "Who I am" or "Me" profile, and a second

25 profile about the person that the user wishes to find,
referred to as a "Who I would like to meet" or "You"
profile. These profiles are stored locally in the
apparatuses 201, 203, 205, 207. More specifically, the
profiles 213, 214 that are associated with user 202 of

30 apparatus 201 are stored locally in this apparatus 201,
whereas the profiles 217, 218 that are associated with
user 204 are stored locally in apparatus 203, etc.

In operation, any of the apparatuses 201, 203, 205,
207, for instance apparatus 201, will then detect, with-

35 out the knowledge of either the sending or receiving
party, when other apparatuses 203, 205, 207 are within

the same short-range area and, upon recognition, exchange



30 apparatus 201 are stored locally in this apparatus 201, whereas the
profiles 217, 218 that are associated with wuser 204 are stored locally in
appar at uswb03/09@8x. | n operation, any of the apparatuses PCT/SERO®62205,

207, for instance apparatus 201, will then detect, with- 35 out the

know edge of either the sending or receiving party, when other apparatuses
203, 205, 207 are within the sanme short-range area and, upon recognition,
exchange WD 03/090143 PCT/ SE03/ 00622 11 encrypted and confidential profile
i nfor mati on t ocBAYYERED app epnfResBtéphePrapparaliEOETMEELSESs TOnE™ PECess

links 209, 315112é£,5%é§e A&F@@iabgdrgthh?bha;&aa&eth§2¥w&@%?§swugbﬁslike
to neet" profile is_additional personal i r Lon \ "

uni que apparataggspéépfielase?;ED iﬁfgflﬁgﬁa H&Fﬁa%%ewﬁﬁ C4r & a%®8 gtored
| ocal ly in thewoapgal akuses RBEL"203pf208, 1203ddAs ibaalll pestsoaiadd inforer e

detail in E;G 13. .the g?iE%ﬁngggpgr%gggpegggﬁgggkhgqu%%§ﬁ%%l%S%%Lq&ps to

.mation 2 .
per sonal partlchars about e en as con ormation 1302

in the formof2lan 2afi | batdlr e§swhachobirkeapionetnuriberl ocallyi var sibey

canpus addr ess, ?a§%999lesl 9gker op4Tbens 586t ehsNale 1At 518 LM RURREE,
description of &t ot Ing, etc. Th ddi - tional personal i1nformation 215,

219 may al so ifiefFadé én1§IG5é54fEﬁgnéﬂﬁiﬁéﬁﬁa13Q§FS§nﬁéxﬁnﬁ§§§§§é°?306
and/or bi- nary;datai$3981suel a5 ackebsanabaitAgusbgRalbiuta thlot 0, which
in conmbination with the uni que apparatus-specific r-1D 216,. 220 wi |
al | ow several S&R ?EesSHﬁg g@a?ﬁgg§0%wﬁpéﬁgﬁﬁk188v&%§§gé6h§%ﬁv PAhEri or
art, as will banzemdaigaﬁﬁeésbgtarmoGﬁlbhghbaeehmmb@xgné,umaw@r&ﬁmqratus
Speci T1 o user - FENPREnBRBFS A BoPFUrat: ARCARE Jorbot F Ao PR e
bet ween t he i neompag huhbelr , wdglsd riipke ono o025 chestiingr ofitice Jing tolgleli -
recei ver's ownejWgy | oank RESf ih@ornbh 1bRe 6@ T ehat kAl an RenceNluRLLh
bet ween the two profPIes neets or exceeds a user pre-set matching alert
15 user-friendly name 1304, a text message 1306 and/or bi-
nary data 1308 such as a personal ring signal or a photo,
which in combination with the unigque apparatus-specific
user-ID 216, 220 will allow several services and features
which are advantageous over the prior art, as will be
20 described later.

On the receiving end, each apparatus will store the
sender's additional personal information and apparatus-
specific user-ID in memory. A correlation analysis will
be performed between the incoming "Who I would like to

25 meet" profile and the receiver's own "Who I am" profile.
If the correlation or percent match between the two
profiles meets or exceeds a user pre-set matching alert
level, the receiver’'s apparatus will alert its owner of
this exciting new match by wvisual, acoustical or tactile

30 means.

Typically, the wireless operating range of the appa-
ratuses is 10-100 m, and since the apparatuses are car-
ried by mobile - typically walking - users, the number of
other apparatuses 203, 205, 207 that are within range of

35 each apparatus 201 will vary from time to time. Thus, the
gituation in FIG 2 represents an exemplifying and momen-

tary view only.



| evel, the receiver's apparatus wll alert its owner of this exciting new
mat ch by visual, acoustical or tactile 30 neans. Typically, the wreless
oper at i ngwopangeoias t he appa- ratuses is 10-100 m and si h®ETISEQ3/GPRATr at uses
are car- ried by nobile - typically wal king - users, the nunber of other
apparatuses 203, 205, 207 that are wthin range of 35 each apparatus 201
will vary fromtinme to tinme. Thus, the sitigation in FIG 2 represents an
exenplifying and nmonen- tary view only. WD 03/090143 PCT/ SE03/ Q0622 12 In
addition to the matcht f&diig Fedt iBEd RS TAHEI S ABIREE ARANE cdtiion
apparatus 101 poeatilrg domitie caaeiser id@g@x%lﬁmmilmntadﬁ@/dﬂ@f seveial 0} Ber
services, whi are.all bas on.the unigque apparatus-specific, 5 user-
216, 220 of ea?%sgﬁrﬁgrea l?%m%,p%@,&fofep&eﬁagsﬁﬁﬂepwSt%\fﬂtceg%'i ng

t hrough a commuihdicl amsbidld. thelsed comnnd catiicpres apgtamatys sl ficc servi ce
t el ephone ngt - K PSTN) o i de et ch I n t he
users 202, %04}1\%%62,162308 Wi %r Ogéﬂq% ﬁ%%géng\%{]% 2'r%):;-,ic’ei?;023’1?Cfge’x'fgor?\e'ssages,
free of char geFiF&twden widiqutageamat Feoudne osermznl 2mbiBhdeleach

appar at us- spec icfoitrrﬁluklﬁ%{a‘htlilgné %émg&;kﬁarsﬁ @Mi@ﬁ%@@tﬂ%%%% g\éﬁ;—i gpt o
range of each other, users o ese appar at uses _can
i nstant text cdi i (©5T8n PettndenleddsHoiiidork sud shelba@mt sithe ar

to commerci al SNBrsemmi2l, @ud ,clmts, Seraviwdas. l])o-g"lia?io]feea:tdlrsférﬂ‘cﬁrhr%\i Ssedeiwsed
for askin nd,reply- ing to estiqQns.in a broadcast nner. ain,

wi t hout g%(?lngtte f%oﬁlgeﬁs g}eeSXi 5% O%grﬁ%rgeal br‘?g:t“(ﬂﬁrk ¥ AP piasees
charge, users WO, B®3abl2®3,0 26nd Cnne teexth bagedaques-sge@inf t® wddr-ID
apparat uses whiGhi e PLeReRhY b 13RAG 0ok Td WA HANIR:, SORY Aldiaes

that receive these text- based questrons can then respon sender,
ei ther via thetéearadths Mesemsatfo NESE? appeiupdadash e Bankiamm L1125

addi tional per $eRal danfiQFFRIHOR k5 c ARURcat forStdddwddh each other -
15 to some extent similar to commercial SMS, email and chat
services.

This feature can also be used for asking and reply-
ing to questions in a broadcast manner. Again, without
going through an existing commercial network and free of

20 charge, users will be able to send any text-based ques-
tion to all apparatuses which are presently in range or
come into range. Apparatuses that receive these text-
based questions can then respond to the sender, either
via the contact information 1302 included in the sender's

25 additional personal information 215, 219 or, if still in
range, directly via a text message reply 1306 included in
the additional personal information 215, 219 and addres-
sed to the sender's apparatus-specific user-1ID.

Pre-programmed with for instance a friend's or fam-

30 ily member’s unique user-ID, the portable communication
apparatus 101 may (at the discretion of the user) acti-
vely search on its own for any and all other portable
communication apparatuses and give an alert to the user,
once the friend or family member is in range. This fea-

35 ture is particularly useful in large crowded places,
where the presence of friends and loved ones may not be

visually apparent. Of course, more than one apparatus-



range, directly via a text nessage reply 1306 included in Ithe addi ti onal
personal information 215, 219 and addres- sed to the sender's . .
appar at uswepapbdiux user-1D. Pre-progranmed with for instamca/szoseicend s or
fam 30 ily nmenber's unique user-1D, the portable communication apparatus
101 may (at the discretion of the user) acti- vely search on its own for
any and all other portable communication apparatuses and give an alert to
t he user, once_the firiend or fam'lga&ma er is in range. This fea 35 ture
edIotest

i s particul arl yPESafdiC 47 S5arge o &9 sUiter®e By ddawte of

friends and | ovedtdnes nmay not be visually appare_n]E_. O coulrs[,)e, rm[)e tggnd
one apparatus WO 03/0 P 300622 3.S I fic usef- e adde
to sugﬁ a "Buddy Al er t%q}rﬁl?is r"cjyeg%gllrlr% rar gle?trljflﬁ%ei%éj tae?féarré%loccé{r%g a

"Bl ocked | istiis®Hicwhdlcdhowred liws Gder userpte- pz@ggp&mgpcamur&)gfunﬂj‘erh_ﬁatf od
appar at us- specitj sl s olg 1L.Ch~G i.caki. i e, pr.ohi hited,
ilr[:pcase thzj; ab%ggrrﬁ\?\nﬁtshi?hgéﬁégég.g trﬁle1D %?rntfggl gﬁqé%mcrsﬂré:mgﬂl&?%&ﬁﬁhrﬂﬁ us
101. Thus, thaERsb?oprPﬁiléjlﬁleéoké@ CPSE, talsys PP oflithimalrangd o ules
may be prevenpeﬁtébmélb@ﬁﬁ@%ﬁﬁgtHBQ d@@br@EFFhQOQQ;h?ﬁ%ﬁkSgﬂﬁggigéggcgbgﬁ”
apparatus 101, , as_regards t.ch-making as well . as followu

agpt ransm ssi oﬁgﬂi? ?gﬁfﬁﬁgﬁlg&gegﬁgﬁgaﬁgﬁ GRIMIiTR paAEduals srt e
portabl e comupiewthnordafipamn hﬁraatgdslglahevmulsbrlnl@w lpéred I Halpad \@oﬁﬂtﬂm—
reference itp FL¢ A= C i h the extern i Sil .components, as
wel | as FI' 3,E%‘l—jg%glnsagygkgg%%d?\géfaﬁﬁsséﬁgﬁﬁ cﬁﬁé}ﬁl iM% &5 wgltthe

har dwar e conpof@nfglépwtHe pervabee eumh mentcahison sappar atfusek®l mard

di sclosing itsghhtsrpal o2@sstiryeture. The portabl e conmuni cation apparatus
101 conpri ses ggcasi ngqlog, WhI%Ch is small enough for the portable conmu-
ni cation apparatus to be held in one hand &r *carried in, for exanple, a

pocket or a handbagThéhpagastigagadnofa¥Bedportable communication appa-
15 ratus 101 will now be described with reference to FIGs
la-c, which show the externally visible components, as
well as FIG 3, which is a block diagram schematically
illustrating the hardware components of the portable com-
munication apparatus 101 and disclosing its internal
20 structure.

The portable communication apparatus 101 comprises a
casing 102, which is small enough for the portable commu-
nication apparatus to be held in one hand or carried in,
for example, a pocket or a handbag. The casing can have a

25 number of different designs when it comes to shape, col-
ors etc., and it is preferably removable allowing a user
to change the appearance of his/her portable communica-
tion apparatus by replacing the casing with another one.
Advantageously, thé casing has a design which resembles a

30 contemporary, miniaturized mobile telephone, PDA (port-
able/pocket digital assistant), video game controller,
etc. A power unit 303 accommodating four batteries, pref-
erably rechargeable ones, is arranged inside the casing
102.

35 Furthermore, the apparatus 101 comprises a display
104, 304 for interaction with the user of the portable

communication apparatus. In standby mode, the display



25 nunber of different designs when it cones to shape, col- ors etc., and
it is preferably renovable allowing a user to change the appearance of

hi s/ her pepotoabbe4zommuni ca- tion apparatus by repl aci ng tReTEES3/00g220 t h
anot her one. Advantageously, the casing has a design which resenbles a 30
contenporary, mniaturized nobile tel ephone, PDA (port- abl e/ pocket digital
assi stant), video gane controller, etc. Alpower unit 303 acconmodati ng

four batteries ref- erably rechargeabl e gnes, is arranged inside the
casing 102. 3B@Fur R& ﬁﬁﬁﬁéﬁjt%e & O T TEPH e PAH slrﬂvﬁl tay,
304 for interatheoponetrh urhie BIer, athd hdnporEmbldat ComBIR«EAL | N apianat us.

I n standby nod i-Spl 03/090143 .PCT/ SEQ3/.Q0622 14 may, for
exanpl e, i ndi cgggb?lﬁg%rle%%e\rﬁ%spgv%r P& e 6 %%%W%ﬁﬁi , the
time and dat e, baxegemhizh variregs Ifgcap lrihealapgdlemerit if)mtaﬁftamne?ons, .
but t ons and: di al og I L t I cati re.. |
The portab?se commnF?%??o%ﬁ%g_%r gﬁgﬁgﬁgscgtﬁggl E%ﬁ%%%ebuo%grédlcgl&o}%sg%,k%y

al | owi ng the u®eRTEo 18Fer &08 t 19d Loprigbithe sewrINT ARt fdatmertiiile

through a nunbebmplinkekt 16 appRdad uOYot GhrlRfh ACRAMENDE AdNE 106
descri bed enbodi -, nent, the keyboard 105, 305 has a design _ in simlar with

3
10 a cont enpor &R AoBiYETHTENE L6 e AGRE W& trod e slesiaribedh snastr of
synbol s, such aendi,githe &eghbearchanagt ens. Haz aadiﬂdciiigﬁn itrp stimll@@ym@l}?n
105, 305, .the por I ni - .catign appar.at us 1.has connect or ,
307 for conc? ngctclgglgeﬁ?%?:% gborbéﬁgo%lrlﬁﬁllegatli'c?ﬁ & a?caetylfsajtoc?odﬁ?péﬁsﬁr{t 15
nal conputer 3e8nurberwiofelsazbodata sexbhamgeligitts amd/amaidledeetpord.- Tabl e
conmuni cati on gapPAkALYS tSYHR 3% : %rdatlld)%,.zg:%’S,ZQ:%e %&%}uqeg J;}Srg]&{ln the

portabl e conmmuni cati on appar at us conprises ‘a radiro no ) n the
descri bed em 263568PmeRPaIIE Yeadifd Medulee copRScsoxr thldhs AW domsiagh i s

adapted for shaetthag0ened¢iod eI RIGAIIAR AN RC G A8 s Wd Rt N&ter-
Bl uet oot thl\é spggilf icg%tpiu%réll %otsh.e 2.4 GHz | SM band
For wireless data exchange with any available port-
able communication apparatus (such as apparatus 203, 205
or 207 in FIG 2), the portable communication apparatus
101 comprises a radio module 309. In the described em-

20 bodiment the radio module 309 is a transceiver which is
adapted for short-range radio communication in accordance
with the Bluetooth™ specification in the 2.4 GHz ISM band
("Industrial, Scientific and Medical"). For details about
the Bluetooth specification, reference is made to the

25 Bluetooth Core Specification (also known as Bluetooth
Specification, Volume I) and the Bluetooth Profiles Defi-
nition (also known as Bluetooth Specification, Volume
II), both of which are available at
http://www.bluetooth.org/. The portable communication ap-

30 paratus 101 also has an antenna 310 through which Blue-
tooth radio communication with the other portable commu-
nication apparatuses is performed. In the described em-
bodiment the transceiver 309 and the antenna 310 have an
operating range of about 10-100 m, although the range can

35 wvary due to environmental conditions, and the exact val-

ues are not critical to the invention.



("I'ndustrial, Scientific and Medical"). For details about the Bl uetooth
specification, reference is nmade to the 25 Bl uetooth Core Specification
(al so knowo oa®9Bhuet ooth Specification, Volume |) and th@CBSkey/aseh
Profiles Defi- nition (also known as Bl uetooth Specification, Volume 1I1),
both of which are available at http://ww.bluetooth.org/. The portable
communi cation ap 30 paratus 101 al so has ansantenna 310 through whi ch Bl ue-
tooth radi o conmunication with the other portable conmu- nication

appar atuses is perf&RnEhe PgSErébadsemPBedmeRt  bblrnBAPTERS 1y #RdEERver 309

and the antennagﬁéQaEaéesgaci@@@r abkRgIbange of aheubol@aile Womzlihhewgh

th 3 due t [ t al diti : | -

ues arenot or FEPBaPLPATERES: ROhEEon L WEPBSRB06Y43 PETESE0HIUEES2ErS | n

the described edtiedisserknotiheaaf BDesdtdessi gue thappiuatuetdpepiedicivser - 1 D

216 of the portagls comupl ¢a- JLkansapoaratus 1AL 20k.ls danmed Y 248 bit
as BD a the u

Bl uet oot h "address’ (known as Fess’in et’oot h specifica tion),
whi ch i s assockatsgceivert BE9.ndi vi dual Bl uetooth transceiver 309. In

al ternative enbodi ngnt §1ERe LERYECEIUEH RBALENtHE! 8RR cadapt edyf -
anot her type of radio interface, or infrared conunication (such as |IrDA -

"I nfrared DataSteafAsbecraertrd) fosr 2BeSERE AVPF &ty T6CHEr 1RFSNTA5%e Sran-

dard for short4hapge-gooduiiueathenchet(ween ashartahel d rnFppRaka wstand an
ext er nal aqgaratus.,Fon th storing %%,igaornation in the.qpr abl e com
muni cat i on-GpparSPGLatdPn’y) 1o OF RESERELRIN YN8 e ST @I LPRIA SEATSN of

t he portabl e cdamdnifoat ishwrapranatusomsuah cas iphoipeamecode dadhdsthatlicc dat a,
i nformation entered t he er.of comuni cati on appar at us,
and infor- natFgﬁafggéﬁvgadf%onFFg%E%g%pggﬁé%%%%gdnnunication appa- ratuses
according to the in¥ent cbe, stheipgr vdblofosmataon 20 e porappdeaten-101

conpri ses Membpy,Aeans o3l hppaddilisonah!y 1 . 6or iRk i SRR EM tthd he
user 15 function of the portable communication apparatus, such as
program code and static data, information entered by the
user of the portable communication apparatus, and infor-
mation received from remote portable communication appa-
ratuses according to the invention, the portable communi-
20 cation apparatus 101 comprises memory means 311.

Additionally, for further interaction with the user,
the portable communication apparatus 101 has alerting
means such as a buzzer 312a for emitting ring tones, a
vibrator 312b for a more discrete alerting and an LED

25 312c¢ for emitting light. The display 304 and the keyboard
305 together with these alerting means jointly form a
user interface 314.

Finally, a CPU 313 in the portable communication ap-

paratus 101 controls the operations of the portable com-
30 munication apparatus.

Before information is exchanged with another port-
able communication apparatus, the information is advanta-
geously but not necessarily encrypted to increase the
gsafety and privacy for users. Therefore, the portable

35 communication apparatus 101 may comprise encryption and
decryption means for encrypting information prior to

transmigsion, and decrypting information after reception.



t he portabl e communi cati on apparatus 101 has alerting neans such as a
buzzer 312a for emtting ring tones, a vibrator 312b for a nore discrete
al erti ng wod3amiED 25 312c for emtting light. The displ 2£T8043/emwek t he
keyboard 305 together with these alerting nmeans jointly forma user
interface 314. Finally, a CPU 313 in the portable comunication ap- paratus
101 controls the operations of the portabl @6com 30 nunication apparatus.
Bef or e inforrral;Ij n i s exchanged with another port- able comunicatjon

i
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appar at us, t he T GERBRIRIT IS d0ah vV GEARIP DY IRRTHRDREIFGLNg to
encrypted to i peweased kecrsaftaion aldyqaritiac krfewn yser se ,Thaied <, art he

portable 35 co ni cati.on appar.atus 101 conprise_encryption an
decryption neans (glre%ternlccr yagﬁ%ﬁ:&aclhﬁq olrl(r%r{aeti on ’prcf or® ts&’mﬁctal?(fscfﬁ agsq%]?#dgﬂd
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symetric al goMlttAmonSded DR e rfed s peldheidi qasrite srad gl adata
encryption 5 algerhIrdEo Ry oW B rdAfRus Thhe dacrapiian imansng il |
operate in acc%rdanc W th the correspandi ng data deéqr'vg)tlon | gorithm
Advant ageous| y @SR ST &1F feans® TSt ®d as
sof t war e nodul esorsidried the hieomnreame@is. 3iid antk@xecditied dhe tdwes CPU 10
313, or aligernatiyvel har dware.. A sel.ection of conmponents will now be
expl ai ned %(2 %t&rBé t%‘ﬁtefrcr)lrattlhvéﬂ&’esacsr ikbaer “&iodi ment shown in FIGs |a-c.
It is to be underst docdellsowever oft lnampomiesit ss etiddt irmw ik igxpieiwmed ldimi ti ng

chosen 1l 2087! e anac ai e chan aed SRR hiTa s Ty Do
skill ed personlafife thtarscdiavde 3ugiqnstom) olavass thay tdtioth  radio
modul e, which b%r@bﬂﬂ&ﬁEﬁ&%ﬁﬁ%ﬂ?h&qaﬂﬁdﬁifﬁéﬂﬂd the invention; various
15 other commercially available components may be chosen in
place of the ones disclosed, as is readily realized by a
skilled person.
The transceiver 309 is a BiCMOS class 1 Bluetooth
radio module, which is of type PBA31302/1 and is avail-
20 able from Ericsson Microelectronics AB, Isafjordgatan 16,
SE-164 81 Kista, Sweden. It provides fast frequency hop-
ping, with 1600 channel hops per second, using 79 chan-
nels between 2.402 and 2.480 GHz, and allowing a maximum
bit rate of 1 Mbit/s. The radio module has a 13 MHz ref-
25 erence frequency crystal, which is available from Taitien
Electronics Co.,Ltd, 5 Fl. 76, Po Ai Road, Taipei, Taiwan
100.
The selection of the antenna 310 will depend on the
design of the casing 102 as well as its desired size,
30 format and flexibility. In the described embodiment, an
ICM antenna which fits to the inside of the casing is se-
lected. The ICM antenna is available from gigaAnt, Ideon
Science & Technology Park, Ole R&mers vag 16, SE-223 70
Lund, Sweden. Alternatively, a Flavus/Crispus antenna
35 from the same company may be used.
The CPU 313 is a Bluetooth baseband processor of
type PBM99090/1, which is available from Ericsson Micro-



20 able fromEricsson Mcroel ectronics AB, |safjordgatan 16, SE-164 81
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per secormp 08P01g3 79 chan- nels between 2.402 and 2.480 GHRLI/SEnslomki owi ng a
maxi mum bit rate of 1 Mit/s. The radio nodule has a 13 Mz ref 25 erence
frequency crystal, which is available from T Taitien Electronics Co.,Ltd, 5
FI. 76, Po Al Road, Taipei, Taiwan 100. TH¢ sel ection of the antenna 310
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processor of e -PEAPAOGLbe i kihe r@ldRlies LA RIS Caspu Gro 0
03/ 090143 PCT/ SE03/ 00622 @ 17 electronics. AB. It uses a cloc regquency
derived from PROYOKHS cFddietaqfincrhrddart it aPARMO R S& (M2l U®s
MHz) , which preticdes grequake peimiuimies figf dheddingpdtonad ifon ofad he
apparatus 101. _.The has e%nd(?prggoe sor. 5 has a 64 KB internal RAM nenory and
handl es communiPEEEIPE D RO YR e H S19F B dded st ack ver 1.00) as

wel | as the higher Thevelerouyc tieamal i3ty afsddre sapphnatils tHElL,cmas 31descri bed

t hr oughout- # hi ty¢ The RRMOALY 1 associ at 1.4 h the CRU 313
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(SRAM menory ZLafiah®AY sSERAY) 3=nkB YEERROMantk rrorse3ikllc , 32Mids EPROE

latter acts asameghataR-PadnJrRn ¥ Hon fihe.f unatd opald t M‘l%gi by the
apparatus 101. They?I ash nenory 311a is of type BGA48, v%(fl%L Is1

avai | abl e fr on™SMOEForf O8t Shsgd UNeHvBIcdghEY IRFevidedy by $diforapresiatus

Sunnyval e, CA 94086 THdSA1agtdeten®rlyi Gl18 a Ny SPBBRESHAA-ACB3K. The

SRANInenDrf531%Ba& S%le from Silicon Storage Technology, Inc., 1171

Sonora Court, Sunnyvale, CA 94086, USA, under article
number SST39VF800A-70-4C-B3K. The SRAM memory 31lb is of
type BA48B and is available from Cypress Semiconductor
Corporation, 3901 North First Street, San Jose, CA 95134,
20 USA, under article number CY62147CV25LL-70BAI. The EEPROM
memory 31lc is of type SOIC-8 and is available from Atmel
Corporation, 2325 Orchard Parkway, San Jose, CA 95131,
USA, under article number AT24C256N-108C-2.7.
The connector 307 provides a serial interface to the
25 external computer 308 and comprises, in the described em-
bodiment, an RS232 interface as well as a USB interface,
both of which are supported by the baseband processor.
USB provides the most user-friendly interface, is faster
and has the cheapest hardware. It also makes it possible
30 to power/charge the apparatus 101 while connected, as USB
also provides power through its communication cable.
RS232, on the other hand, does not provide power.
Thus, in that case charging has to be done through the
power unit 303. The power unit 303 comprises four AAA
35  Dbattery cells connected in series with each other, and a
step-down converter, which is of type MAX1724EZK27-T and

is available from Maxim Integrated Products, Inc., 120
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The buzzer 312a is a MQT-03EX buzzer from Star
Micronics Co., Ltd, 20-10, Nakayoshida, Shizuoka 422-
8654, Japan.
The vibrator 312b and the LED indicator 312c may be
20 selected from various appropriate available component
manufacturers.
* % *
As seen in FIG 4, the software of the described em-
bodiment of the portable communication apparatus 101 is
25 divided into three major sub systems: an application
software portion 402, a base software portion 404 and a
Real Time Operating System 400. The operating system 400
is OSE, which supports multitasking and provides high
real time performance. A predefined application program-
30 ming interface (API) 406 is provided between the applica-
tion software 402 and the base software 404. The applica-
tion software includes various segments of program code,
which when executed by the CPU 313 will implement all the
necessary functionality of the portable communication ap-
35 paratus 101. The base software provides supportive base

functionality and hardware-dependent functionality such
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15 has been initialized at 700, it will poll the event queue
600 in an endless loop. If an event is found to be avail-
able at 702, the event will be handled at 704 and deleted
from the queue. If, on the other hand, there is no event
available in the event queue 600, the application soft-

20 ware 402 will perform ingquiry management 706 - which is
illustrated in more detail in FIGs 10 and 11 - and the
loop will again poll for a new event at 702.

Depending on the type of event the application soft-
ware 402 will take different actions at 704 and enter

25 different operating modes. The main event types are:

Event type Description

Keyboard event |A key has been pressed, and the key code
is given within the event message.

Bluetooth event | A Bluetooth event has occured, and the
sub-event 1is given within the event
message.

Power event An event generated by a battery power
monitoring process.

Error event An error event caused by the base
software, indicating some sort of
malfunction in the apparatus 101.

Host event The apparatus 101 has been alerted by

P P P = cede o g N AA oot
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vagen 5 B, Box 232, SE-183 23 Taby, Sweden.
In a second layer and based on the Bluetooth stack
508, a Bluetooth process 522 executes to perform most of
15 the Bluetooth-oriented tasks and to alert the application
software processes, when data is available. For instance,
the Bluetooth process 522 is responsible for initializa-
tion of the Bluetooth hardware, and, more importantly,
for performing inquiries to other available apparatuses
20 when commanded from the inguiry management in the appli-
cation software. As will be described in more detail
later with reference to FIGs 10 and 11, inquiry responses
will be "filtered" (Blocked list), and the application
software will be notified. Connection to another appara-
25 tus which has responded to the inguiry will be accepted
after checking against the Blocked list. The Bluetooth
process 522 will also handle the exchange of the "Who I
am" profiles 213/217, the "Who I would like to meet" pro-
files 214/218, the additional personal information
30 215/219 and, of course, the unique apparatus-specific
Bluetooth user-IDs 216/220 between the portable communi-
cation apparatus 101/201 and another apparatus, e.g. 203
in FIG 2. Connections will be closed automatically when

data has been exchanged or after a time out.
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monitor process 510 is a background process, which peri-
odically checks the battery status in order to assure a
sufficient operating voltage.

A display driver 516 supports basic functionality of

20 the display, such as character output, pixel output, cur-
sor positioning, clearing the display, backlight control,
etc.

In addition, a flash memory driver (not shown in FIG
5) is provided as an interface towards the flash memory

25 31lla for program loading/updates. Various program loading
modules are included in the base software (but not shown
in FIG 5), such as a loader for boot loading and applica-
tion loading, a loader for the external computer 308, and
a loader for application loading via Bluetooth and/or

30 RS232/USB.

An I/O driver 502 forms a module for handling inputs
and outputs, and includes functionality for configurat-
ing, reading and setting I/O pins. The I/0 driver 502 in-
teracts with a keyboard driver 514 and a LED/buzzer/-

35 wvibrator driver 512. The keyboard driver 514 is provided
for detecting and decoding a key 106, once it has been

depressed on the keyboard 105, and for inserting an event



this device. An EEPROM driver 518 interacts wth the 12C driver 504 and
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and configuratesttibe eBYcdd3e 402 comprises various modules 800-816,

15 which are responsible for different tasks, such as

U Profile data management (editing, storing and
loading of WIA profiles 213/217 and WIWLTM profiles
214/218) .
° Bluetooth functionality - inquiring for available
20 apparatuses 203, 205, 207, connecting to an individ-

ual apparatus 203 and transfer of data 213-216/217-

220 to/from this individual apparatus 203.

J Match making process - analysis of the correlation

between the received WIA and WIWLTM profiles 217-218

25 and the corresponding local profiles 213-214 stored
in the apparatus 201 so as to investigate a poten-
tial match between users 202 and 204 of the appara-

tuses 201 and 203.

. Additional communication services, such as
30 Bluetooth chat and ask-questions functionality.

An AppMain module 800 implements the main applica-
tion process, self test code and initialization code for
the application software 402. It also contains a "worker
thread" that performs system-related background tasks

35 (such as EEPROM writing). This module also handles global

data used in the system. Global data may for instance in-
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systemrel at edzaagkéga@@@@ldtea&k&e%@u&whs@%hE%BR@@;aM iddNGgs Hi:S npodid e

al so handles global data used jn the system ohal. dat y for instance
00 031 060195 PETTSERSEGR0sEd BE R TE RGeS Fadu e TUTAE R

interface 314, vpower winte cofe tehe rgpfarakash eppoitefpilangisage mxdul e 808
B! e Sl e aRgUa00 o SRR e POtaile ST Rl on apparatus
user 202 may switektt ofatdichereduangeagdanBaciye dm thusgeratsmendent resource
(cuet 25 Lo, 10108 ShpuEms, g resateet nad By mssaes) | b
| ecting a | angiiligéemengsne by eFerchigad peint 6y steh@opup-menus, popup
message windows, list viewing functionality, etc., which
15 are all part of the GUI.
An AppProfile module 806 implements functionality
for user profile handling. As previously mentioned, for
each user 201, 203, 205, 207 of the respective apparatus
202, 204, 206, 208 there will be defined a WIA ("Who I
20 am") profile, representing the user himself/herself, as
well as a WIWLTM ("Who I would like to meet") profile
concerning a person that the user wishes to find.
Each profile will consist of a large number of pa-
rameters grouped into different categories. The layout
25 (order) of the parameters will be fixed, and the layout
definition (grouping, attribute texts, etc) will be saved
in the flash memory 31la. The editable part (the actual
parameter values as set by each user 202, 204) of each
profile will be permanently saved in the EEPROM memory
30 31lc and copied into the SRAM memory 311b upon applica-
tion initialization 700. Moreover, when a remote appara-
tus 203 sends over its WIWLTM profile 218 and the Must-
Match part of its WIA profile 217 to a local apparatus
201, the received profiles, too, will be placed in the
35 SRAM memory 311lb, to be processed and compared with the
local profiles 213, 214 during the match-making process.



of fset of the requested | anguage in this vector. An AppDspWngr nodul e 814
is a display manager which inplenments a hierarchical nmenu system

popup- mer®,03ppopup nessage w ndows, |ist view ng functi oRariSEY3/0082T. ,
which 15 are all part of the GU . An AppProfile nodul e 806 inplenents
functionality for user profile handling. As previously nentioned, for
each user 201, 203, 205, 207 of the respective apparatus 202, 204, 206,
208 there will be defined a WA ("Wo 20 am'). profile, representing the
user hinsel f/hersel fI' & SHETP LS YA DG NEtWHG TH Sidie &Wl?%qedlqréé’?")
profile concethiendrareparisan tdwmih tdioAider msiyshesiudd itwb deedydgurdd | ef

wi || consist of ar number__of .pa-_r ter rouped into different
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| ayout defi nit perrafrgrteus .ndis dthta irlButee imedtisss ettd)e Wildt Héatsadveaohran t he
flash nenory 31la.. Ihe.edijabl.g part (the.actyal .y Rarangier; yalyes as set
by each user 202, é§:04) of 6eac pr of irfae wi 1l lbe el%an}anent bgllés&:lv elrﬁ t he
EEPROM nenory 30d3reatan@nchmust ina ¢ esmAMm r%ﬂtﬁﬂylw P At ca-

tion initializabnen 72 dVROME baier, aHAML & @RPar ot Us mddisasls over
its WW.TM profile 218 and _the Must- Match part of |tﬁs ‘WA rofile 217 to a
r%tee "@J, b

| ocal appar at u§"es@1 t i SHEF Yo PFEAELE SR H R TS 9 ad&PEnh the 35
SRAM nenory 31lthnder ;belpnockssed antddamparedomdgletidie, fochll psdfides
213, 214 i ng_the t ch- maki.n r ss, W0.03/090143 PCT/ SEQ3/ 00622 24
In an exe?rfp(?i f%’lwr?g eﬂr?sor?o%'rrﬁ)lurﬁ t%l“ﬁgﬂgl ecgidiur%rﬁo i C?]‘ﬁcealirh “;ﬁ‘f?o%’n,g%%c%
profile may inoletdé .t e cat egamiEs ofif mathe-arsdd argiglamaretversld Miste Mat ch

par aneters and, Query Critie ARIRNAE IPHES e Misl o\t ofy par a

5 meters are of crucial natur'e, is exenplifying em i ment, and nust

be conpl etely PdEFRUedd Waman i gdierssonisil fasy ncharatqle. By tHRrdRr at
all for a matchnesd:iRan dhieft OV PR B8l HQPTof eSS IDn

tance”; thﬁy d%é?%ﬁé%??éf(ﬁgﬁéég¥?ﬂf¥(¥ iglﬁgﬂlffﬁégcgusic and he would
like to meet a partner who also likes music, there is a
possibility for a match even with a partner who does not
like music. Thus, "Listening to music" belongs to the
group of Query parameters.

20 The Must-Match parameters may be stored in 4 bits
and therefore hold a value from 0 to 15. The value repre-
sents a property which is specific for each Must-Match
parameter. Some questions may have only a few properties
(such as Gender), whereas other may have many properties.

25 In the exemplifying but not limiting embodiment referred
to above, and as shown in FIG 12, the Must-Match parame-
ters are: Gender (1201), Sexual orientation (1202), Age
(1203) , Marital status (1204), Education (1205) and Body
type (1206). The possible values for the different Must-

30 Match parameters 1201-1206 are shown in FIG 12, together
with the different 4-bit code values 1207 (in decimal
form) for the respective parameter values.

The Query parameters may be considerably more
numerous than the Must-Match parameters. Each Query

35 parameter may have a value from 0 to 2 (decimal form),
representing the possible answers "Agree" ("Yes"),

"Disagree" ("No") and "Don’'t care" to a corresponding



10 two persons, but fulfilled up to a certain level, for a mtch. As an
exanple, if a heterosexual man would like to neet a partner, the partner
has to bewa ldmpEndsexual or bisexual woman or there wi || Plo#/SEo3/emeTh.
Thus, "Gender and Sexual orientation” belong to the group of Miust-Match 15

paranmeters. However, if this man |ikes nmusic and he would Ilike to neet a
partner who also likes nusic, there is a péssibility for a match even with
a partner who does not like music. Thus, "Listening to nusic" belongs to

the group of GYESFSH ARRQTIGTESH Widh Mg -HRRRST Par RS RAKAHRE <% or ed
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a property which_is _specific for each .Must-Matc ar.amet er. Sone, .questi ons
may have only gtﬁgv%/ngfg’t?&ﬂ%c? a(s(ﬂﬁqlgélf %n(%]r)a,c vq%sa%%%? ey have
many properti esomg®ner ¢ emyerd iintarpdng. @et dn mxamyl enbiodi tent
referred to a : =hown by %LAH% t- c -

are: Genderé)(l %%:tl%glglfg% ori ent zﬁ}}d?ﬁq{%éo ) A%A{ag %A%%%@%%ﬁﬁﬁ%t us
(1204), Educatit&¢ EEEOST &l Hsdy@uasfgen 1ro6he TRepds i eoxafilks for the
different Mist 3Qulat ch PUANRET $el 2206 MR | 1F RIIG 12sest 0get her

with the different 4-bit code values 1207 (in decimal form for the
respective par ¥FE{CEr A AR QT P 150 < RRPRRIGDN SRR BT E or e
numer ous than the tMssigudcihorparareie nsefac WIQueny paSt o adeierd ysdave

2 reLve (LA 0o LS ol g Spnesent 0 e ROSSIBLe, mvelse
03/090143 PCT/ SE03/ 00622 akfitquest ishrorasisoriiatted-asit loft e pespectave Query
Crati g how MU sl 'y gheisl® PRe I AP SARESS W
interests. As @ﬁfoéig:@plf@,uji@f it e qdpsst iRem ' dormearals: " Shoppi ng" and t he
user | oves shoppi ngotHdie @ﬁ%rmit&@%&kgﬁ.téso%ﬂ dde, YsbFante A 1 1 e
shoul d, of_ course, be "Agree". Mreover, if the user ,
15 Reading, Painting, Sewing, Watching TV, Agquariums,
Surfing the Internet, Watching sports, Writing, and
Gardening. Many more parameters are however possible.
Each user 202, 204, 206, 208 of a portable communi-
cation apparatus 201, 203, 205, 207 according to the pre-
20 sent invention must personalize their WIA and WIWLTM
profiles 213/217, 214/218 by inputting the information
referred to above. In one embodiment, this is done by
presenting aforesaid gquestions, one by one, on the dis-
play 104/304 and inviting the user to answer the ques-
25 tions by operating the keys 106 and the joystick 106’ on
the keyboard 105/305. The additional personal information
215/219 will be completed in a corresponding manner. In
an alternative embodiment, the user may instead wview the
gquestions on a CRT or LCD screen associated with the ex-
30 ternal computer 308 and complete the profiles 213/217,
214/218, as well as the additional personal information
215/219, by means of the computer keyboard. After comple-
tion, the information will be downloaded to the portable
communication apparatus by means of the connector
35 107/307.
In the described embodiment, the entire WIWLTM pro-

file 218 but only the Must-Match part of the WIA profile



wants a partner who is also fond of shopping, the answer to the question in
the user's WW.TM profile should also 10 be "Agree". On the other hand, if
t he user woas/gau3 care that nuch about the shoppi ng i nt ePE€TISES/00®22
potential partner, the answer to the question in the user's WW.TM profile
could instead be "Don't care". O her non-limting exanples of Query
paraneters are: 15 Reading, Painting, Sewkgg, Watching TV, Aquariuns,

Surfing the Internet, Wtching sports, Witing, and Gardening. Mny nore
paraneters ar etzﬁrj]v\&?jeer tdfoas%ﬁ”&gce?epdgdgc‘?‘?“h?err © PR 2TRFE1S 2%)%39(33‘0 £ portabl e
comuni - cati odcapparegpesratily 2203, diing 2 actortdinmgk gy theo s . Zﬂ'/lfeent

i nvention nust ' ir W, rofiles 213/217,, 214/218
by inputting tll?%gln o?‘iréa\faﬁlotﬁla%eer ewertégg{%dg\%%}go%aﬁl olrpgce %&f' iﬂ'fe YHis is
done by presentcisng faftdre sning npves Qusy, et are,amn Rdet disergt ay )
104/ 304 ands i nyjstdig, t 4 rANsSWef e ques: 25, td @%’r i pg the
keys 106 an% t\#elttj oystéi?%(w%g{é)' on t\rll\gfokeybggrdscl(%%/ 3%%?%%? al |t?(%(%)&1nal
personal i nfor FGtoRC PEHS WancH@idshping dpumnta cBryraporidithgranner .

InCR_Ia_n al thnanVﬁeQiﬁ@djﬂr&j]ied nta!teawsﬁxkinﬁ@/gaﬁb?ﬂiq@i;l \&@Néét}@cr%ug?ﬁi gns on
a or LCD screen associ at Wi t he ex ernal_conputer an

conpl ete the profi 1533%2@%%8 %%hf’lé’,refse PG addi ti onal  per sonal
information 215/ 21Thebwrmeand sofoft h&&@amﬂairaﬂdeybdﬁt?veeﬁ&f ttee I laad
tion, the nforgati i 1d. 1| pad [ comruni_cat i on
appar at us jb@ MEAns’ Tg,? pﬁéeélcl%ﬁs‘n%%wﬂr%%%}(fgf ﬁon% %2—1 o&ehsecrria}?gaaraatus
enbodi ment, t h&0@ntince tivewcrvyssporiding 218 futprnfl il ashe Wit LV tohrguar t - of
the WA prof i | ¢ \AO03/090443 RCHOSEN00022,0:28, 21t ae AN e 1 om a

renote apparatus 203 to a  |ocal apparatus 201 during the ma g
process. This ™Medtlen 8Afy it s fatradr MYt Jér summlenhadigrenty; thre val -

ues of the nunemRUS =QUEr)s RERAMRIENINY &wWE Mt IRl SihrMiHY e 8anh step
apparatus.l Vfagﬁ&eﬁésiéhé‘ﬁdgifﬂé %ﬁf%ﬁ&?émeters and the second step
concerns the Query parameters but is only performed if
the outcome of the Must-Match analysis is positive. More
specifically, in the first step the Must-Match parameters
of the WIA profile 213 associated with the user 202 are
20 compared to the Must-Match parameters of the WIWLTM pro-
file 218 associated with the user 204 of the other
apparatus 203, and the result of the comparison is a
first value of correlation. The first value of correla-
tion, which may be a number between 0 and 1, is a measure
25 of how well the user 202 matches the desires of the user
204; a value of 1 indicates a complete match, whereas a
value of 0 indicates no match at all. Then, in a corre-
sponding manner, the Must-Match parameters of the WIWLTM
profile 214 associated with the user 202 are compared to
30 the Must-Match parameters of the WIA profile 217 associ-
ated with the user 204 of the other apparatus 203, and
the result of this comparison igs a second value of corre-
lation.
The first and the second value of correlation are
35 then compared with a first and a second threshold value,
respectively. If the first and second values of correla-

tion meet or exceed the respective first and second



that no details concerning the format, disposition or contents of the

mat ch- maki ng profiles are central or «critical aspects of the present

i nventi onwomh@oanal ysis of the correl ati on between t he W RcCarsao3/q0623\V W.TM
profiles 217-218 received from anot her apparatus 203 and the correspondi ng
| ocal profiles 213-214 stored in the apparatus 201 may be perforned by the
AppProfile nmodule 806 in different ways. 2m one enbodi ment, the analysis
is divided into two_steps, _where the first step 15 concerns the_Mist-Mtch
paranmeters andthhesbeésnyaites. EBﬁcéﬁﬁ§stﬁ@zcﬁ€ﬂyzﬁér§ﬁ§F@r§aﬁﬁtOi?eéhly
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a value of O 1 ndicates no match at  al The in a corre- spondi.ng manner,
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15 first and second steps of correlatlon analysis are

performed in the corresponding manner in the other
apparatus 203.
In the second analysis step, the Query parameters of

the WIA profile 213 associated with the user 202 are com-

20 pared to the Query parameters of the WIWLTM profile 218
asgociated with the other user 204. The result of the
comparison is a third value of correlation between 0 and
1. The third value of correlation for the Query
parameters corresponds to the first value of correlation

25 for the Must-Match parameters. Thus, the third value of
correlation is a final measure of how well the user 202
matches the desires of the user 204 (a corresponding
fourth value of correlation will be calculated in the
other apparatus 203, indicating how well the user 204

30 matches the desires of the user 202). As above, the third
value of correlation is compared to a third threshold
value in the apparatus 201 (and the fourth wvalue of
correlation is compared to a fourth threshold value in
the apparatus 203) . If the third value of correlation

35 meets or exceeds the third threshold value, it is ulti-
mately determined, in the apparatus 201, that there is a

match between users 202 and 204. This does not necessar-



the other hand, if either of the first or the second 5 value of correlation
does not neet or exceed the first or second threshold value, respectively,
t hen t herwoiog/ogm3 sidered no nmatch between the users 202prendEROd62ANd t he
correlation analysis is termnated wi thout performng the second step. In
t he descri bed enbodi nent, the first and 10 second threshold values are both
equal to 1. Thus, the requirenent for congBnuing with the second step of

the correlation analysis, .i.e. the ste oncerning the Query , paraneters,
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anal ysis are 0 i_n care ndi ng nner.in e ot her _apparatus
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213 associ at edawetfieth&ousde 262raby eomis2@lparedlitd o e Querbd Jpariankt-er s

of the WWgM prefiche :21828S ¢Al 8 Wit L1e R her, user 204. The result of
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e

f 1 nal th
the desires of “th8 & F“ajz_ﬁiil'{“ﬁ&&ggr'e§86’ §9 FEYARl Ade R tdeiseI%t i on
wi || be cal cul abedhi-maklieg dplerfidppadatas a2@B cdridileatiorg dmewyweld the
user 204 ma [ f e.user 202). above,. the third
val ue of cigor reF%??éﬁﬁgg gg%f):gr gggt’ottglatthimrag %ﬁr )élf’ﬁegsc?cc\%lrd&é@i %Q[Bf €
appar at us 201 pasdenhe itwenthoral de gfivemorime Agpldrant 'coffarfedant a fourth
t hreshol d val ug,pH 4 PRAr at 3hoal Bt third ;val f rrel ation
35 neets or excggdécttaﬁgoﬁh@r%d t}lﬁ?elé%élhgélvaa_]sqgélilt alsg 0 tp?lﬂ)fﬁ):L(r)'rLrgftae(%ysecé23
det er ni ned, i nPERELAPPEFt apridratipa: clRdrd nos Py iomittoh theampedn e s 202

and 204. This deasenek bBECassah WP03r030h3REH BEIIAAGR Dy 2R Adeiman

hat the cessful _match_i.s, nutual, since the
t %%? An kplest moguae 810 supports several lists, which

are indicated in FIG 14: A Top list 1402, a Buddy Alert
list 1404, a Blocked list 1406, a Device list 1408 and a
Questions list 1412. The lists 1402-1406 are stored in
non-volatile memory (EEPROM memory 311lc), but the

20 contents thereof are merged into the Device list 1408
upon application initialization 700. The Device list 1408
is temporarily stored in volatile work memory (SRAM
memory 311lb) for optimum performance, and the contents
thereof is lost when the apparatus 201 is turned off.

25 Therefore, during operation, any changes made to a record
in the Device list 1408 will automatically be written
back to the appropriate permanent list 1402, 1404 or 1406
by the AppList module 810. Thus, in a sense, the Device
list 1408 resembles a cache memory.

30 The Top list 1402 is a high score list which stores
the X best historical matches in the apparatus 201, so
that the user 202 can access them at any time. X may for
instance be 10, 50 or 100; the actual value will be cho-
sen in view of an actual application and is not critical

35 to the invention. For each match on the Top list 1402,
the following data may be stored:



third and fourth threshold values can be chosen individu- ally by the users
202 and 204. A successful match may be alerted to the user by a visual,
audi bl e owotoaopith® indi- 5 cation through the user interf®ca/SEa30062%

al ready nentioned, the description above pertains to an exenplifying
enbodi nent only. A detailed descrip- tion of match-making, including
several alternatives of match-nmaking (proible) data and correl ation

anal ysis 10 penﬂaﬂguxrnEIcupun tl 4EHI?E3 gd—according to the prese [
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menory 311b) for optimum performance, and the contents thereof is |ost
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AppLi st modul etelOth$hu§ppaﬁa§u§@ﬁsé03b h@OBev26d belemgizgs tpeiéfrﬁﬂ% a
cache memory. ﬁQmI*ﬂgf TeRpki-gt $402 ideaphicely 39ere hiish Whaiceh Bkotese the X
best historical matthes in the appar at us 20 so that the user "202 can
access then1attﬁﬁnyﬂ%€W1X9n§9rW§F i nstance be 10, 50 or 100; the act ual
value will be cho- sen in view of an actual application and is not critical
35 to the inventliggys For each match- N eddeigofod 1 ST 1402, The TolTow ng

data may be st orgg MO Q0TS FCT SO W82 &% oth address 220 of

user-1D the remote apparatus 203 in FIG 2.
User-friendly name | See 1304 in FIG 13.
Class of device Identifies the type of Bluetooth

functionality of the remote
apparatus 203.

A remote apparatus ID may be added onto the Buddy
10 Alert list 1404 either by copying that record from the
Top list 1402 or by creating a record manually through
the GUI.
Once an apparatus which is represented in the Buddy
Alert list 1404 comes within range and is detected
15 through the inquiry management, the presence thereof will
be alerted to the user 202 through the GUI. Moreover, in
one embodiment, the user 202 may browse the Buddy Alert
list 1404 through the display 304 of the GUI, and each
Buddy Alert list record may have a graphical indication
20 which shows whether that apparatus is within range and,
even, how close it is.
The Blocked list 1406 allows the user 202 to prevent
further communication from another apparatus 203, 205 or
207. This may be useful for stopping involuntary

25 harassments, spam messages through the ask-questions



Dat a Description Apparatus-specific See e.g. Bluetooth address 220 of the
user-1D renote apparatus 203 in FIG 2. User-friendly name See 1304 in FIG
13. Cont awD Bfd@nira- See 1302 in FIG 13. tion Correl ati oRCTaEd®O06THhe t hird
val ue of correlation, cal- culated as described above. The Buddy Alert I|ist
1404 allows the user 202 to store links, in the formof apparatus-specific
user-1Ds, to other apparatuses 203, 205, 207 belonging to friends, 5

famly menbers,. etc.. The ,Buddy Alert |ist 1404 nmay have the follow n
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which is represemggr tive ~Buady SLictistide ot cofes—n

sresepnce thereof will

is detected 15 through—the—ineury hrageReht—Fhe—presen thereof |
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t he user 202 may qﬁ%ﬁ:@f he Rllrlrly Al lefgmote @Pﬁﬁmt‘ﬁ%r%%éhll’tlh%ﬂai%pl ay 304

of the QU, and |&&3F - BukRRAW ardme j s$e¢ k304 FayFHAVE3 a gr aphi cal

i ndi cation 20 whi ch shows whet her that apparatus is within range and,

even, how close it is. The Bl ocked list 1406 al|lows the user 202 to prevent
further communi cati OnTFRERCaRBPREF TSIt S sedleo@nter theoBlomkied nay be

useful for stoppisnglkneokunhary b5 corrdssnehas, rSRAPITETTAIesd uah dthe
ask-questions 1402 or by creating a record manually through the GUI.

10 The Device list 1408 is a general list for keeping
track of available Bluetooth devices, including other
portable communication aﬁparatuses 203, 205, 207. This
list will be used from several processes and tasks in the
base software 404 and application software 402. The list

15 may have the following format:

Data : Description

Apparatus-specific | E.g. Bluetooth address.

user-ID

User-friendly name | See 1304 in FIG 13.

Contact informa- See 1302 in FIG 13.

tion

Class of device Identifies the type of Bluetooth
functionality.

Status data Indicating whether the device:

Is in Buddy Alert list

Is in Top list

Is in Blocked 1list

Has responded to inquiry

Has exchanged profiles (= matched;
including value of correlation)
Could not exchange profiles

The contents of the Top list 1402, Buddy Alert list
1404 and Blocked list 1406 can be accessed by the user
20 through the GUI of the apparatus at any time. More



WO 03/ 090143 PCT/ SE03/ 00622 30 functionality, etc. Thus, the present
apparatus 201 will not reply to any Bl uetooth comuni cati on from an

appar at uswatisomiuzs represented in the Blocked |ist 1406. PCWSED/@is22vay have
the following format: 5 Data Description Apparatus-specific See e.qg.

Bl uet oot h address 220 of the wuser-ID renote apparatus 203 in FIG 2.
User-friendly nanme See 1304 in FIG 13. A renote apparatus may be added onto
the Blocked 1ist 1406 either by copying that record fromthe Top |ist

1402 or by cre&PPR§LACPr d Chen STy el 66dIsthe cortatm ﬂ?@@é\%l@@ Fivst

1408 is a genenael st e&%e&%@bﬂq'opt nagk akoavad %@ieeljﬂ eatdrtdaviges,
I ncl udi ng ot her 8Qort bl e communi, %at | onéagzﬁ&r atuses 20 2 207. Thi.s

list will be uséd*s PO S&VelQ précésse & 2E8S1OR SSINETE 404
and appl i cati oappaktwase spe2i fike usiest- ID1 5 crmy: ibaneel tmh&h‘ alHemMuzgrf-or mat :

Coer-friendly Aansiend’ sty TRRRRE R Yooeateth M o adifFdd e
13. tion d asgsefrsdéhite ahrdaeﬂreme@mt@@l tiyppa&hef TRIpudticat 14 0uretd dheddt y.

Status data |ngdheati nggwhehar the (deWess celsS dhhBuddy Aiidaddisly b in
Top list Is in Blocked |'ist Has responded to inquir Has exchanged profiles

(= matched; i &GBEPUBENGCRalldEtofl 408 Pattafiodn)in €&y dForotl i Hebae | es
The contents oflkhe IQBt'h%b414OZOIBQ%@%aNd@WiQMdﬂé apparatuses which

10 the current apparatus has not exchanged profile data
with.

To avoid "spamming" of incoming questionsg, in one
embodiment of the portable communication apparatus 201
the user may select different levels of receptivity of

15 incoming questions: ALL (allowing incoming questions from
all available remote apparatuses), ALL BUT BLOCKED (re-
fusing questions from blocked remote apparatuses but al-
lowing questions from other apparatuses) or NONE (refus-
ing questions from any remote apparatus).

20 An AppEventHandler module 802a implements the event
handling shown in FIGs 6 and 7 and includes an AppBT-
EventHandler module 802b as well as an AppKbdEventHandler
module 802c. The module 802c handles keyboard events and
implements a "state machine" shown in FIG 9, where

25 different key stroke sequences will set the portable
communication apparatus 201 into different operating
modes and bring up different menus (screens) on the
display 304. In a default mode 900, the "state machine"
will poll the keyboard 304, waiting for a key press. Once

30 a key has been pressed, a menu mode 906 will be entered
so as to track a menu selection on the GUI presented on
the display 304. Depending on the menu selection either
some functionality will be performed or the operation
mode will be changed (e.g. to a text input mode 904 or to

35 a list mode 902). A time out function will reset the
keyboard handler and the display, if no key has been

pressed within a predetermined time (such as 30-60



1404 and Bl ocked list 1406 can be accessed by the user 20 through the GU
of the apparatus at any time. Mre WO 03/090143 PCT/ SE03/00622 31

speci fi cawbygs/opdie3 user may select a certain user-friendlyPCasER3/0062EI t her
the Top list 1402 or the Buddy Alert list 1404 and try to initiate a chat
session by addressing the apparatus-specific user-1D associated with that
user 5 friendly nane. Moreover, a question3gay be broaflcastfad t014gzers t
that are represented in the Top |list 1402 and Buddy Alert |ist , or to
devi ces thaf aPECPBFiSdsertted S atehdashined mast addes Inalusis & mesradRp

list 1402/ BuddyodAl gribtl isstowhd Q4 FI@I0)i, NSIRNT HBTRIA taiRRArRItSageMhi ch 10
the current apparatus has n excha%e g%r.ofi I §| dat a vg th. To avoid

"spammi ng" of rncom ng questionsFhG b e Me %t I igirase the
comuni cati on dppatavusOz0to the wser.may sel ect different |evels of

tivitygof 15 i i I : l-Qwi i Nco u iQns from
LT bvallabi o remot oiaphapayoen RSy peit Bl I RAIRIENA R e
from bl ocked r ENBEESappar sLpPed ssubvalthe Sliusk apids Dusree s GAotierthe

appar at uses) opaNONBoFEGhEE 40000 YRS QRBrfIOMINK HAMRYL apparatus). 20
An AppEvent Hand| er _nodul e 802a i npl enents the evént handling shown in FIGs

6 and 7 and i nElrudeSNRaPRYSET. cErakt Hen drei cRdEuItéago Zmotdiafe IR adits
AppKbdEvent Handber haepdekeoBd tthenmgigug r§02achamdltes dkrwkaand event s

d inpl t " t hi ne" .sh in FIGY9,, re 25 different key
croke SecloncBECRFIT SEP RS Bofabe BEGRRT ST on R PR A US DR n o
di fferent operrtpagdumedes ﬁtTQNRAﬂiQHgRlE@U'c'EiSI‘IT event: m@ndﬁldjmt@msjamn t he
di spl ay 304, | BncHekaubbapaies998s ﬁlggmrgg%te%&@gc%e@%ﬁc% 13 ROl L he

keyboard 304, waiting a key press. as 'béen ‘pressed, a
menu nmode 906 RFPFibe dnterde aygidebie it pack aa Bfe AT REQUEST ervertre t@U

presented on tHaidksBl @8na804ncbeReNdRG rAR lshe oAB MY S &lRridRR LI RS, SOone
functionality will be perforned or the operation
15 session.

Upon BT_FOUND_DEVICE, the following will take place.
First, a check will be made whether the apparatus-
specific user-ID 220 of the other apparatus 203 is pre-
sent in the Buddy Alert list 1404 - if so, the user 202

20 will be alerted. Otherwise it will be checked whether
user-ID 220 is already in the Top list 1402 or the
Blocked list 1406, or is already marked as matched in the
Device list 1408. If none of these alternatives applies,
the apparatus 201 will connect to the other apparatus 203

25 and exchange profile data 213-215, 217-219.

A BT MATCH REQUEST event occurs when the apparatuses
have exchanged user profiles. The connect and exchange
are handled by the BT process 522 in the base software
404. Then the correlation analysis described above is

30 performed, and the outcome is stored in the appropriate
lists (e.g. Top list 1402, Device list 1408).

When a BT _CHAT REQUEST event is generated in re-
sponse to a request for a chat session made by the user
204 of another apparatus 203, the user 202 of the present

35 apparatus 201 must accept the invitation before the chat
session can start. If no acceptance is given, the appara-

tus 201 will provide a negative response to the other



node will be changed (e.g. to a text input node 904 or to 35 a list node
902). A tine out function will reset the keyboard handler and the display,
i f no keywbag/obaeh pressed within a predeterm ned tine ($OCTISEax0B2 60 WO
03/ 090143 PCT/ SE0Q3/ 00622 32 seconds). The "state machine” may al so include
a nessage node (not shown in FIG 9), used when waiting for user

acknowl edge after presentation of a nessag&3w ndow on the display 304 to

the user. 5 The pBTEvent Handl e dul e 802b is responsive to _events 530
Suppl 60 by ¢ hETBATIOH F (o cHES B F9PTHE ke Rt eHi i TR
events may i ncluugdelva BH@QUNROEV Crevwerdepttandgdi cateitdat ansddhetive
apparatus 203 _has responded.to an_inquiry and.that, therefor t 10
present appar at' s FSHa lgL?Locbeeech?rhq_t%e%neat%‘}?%ka}%gmﬁ%%%dﬁq?ét hgh%T
MATCH REQUEST éparitbdRydnitHagatlett hbteyiarmtd éraraplpariatat2 @ 8ndhashe equest ed a
match, i.e.gth dd:€ data, 1S, ayal e; d, & B LHAS J,eyent to
i ndi cate th'gt %‘?&%&?I é‘:}ppa%%)s a;63 %{aellsfér%a)quse%{edﬁa -CE?]at r1 sesm%né.{ Upon
BTFOUND DEVI CE.chatte masld dchgrinh 4 1remada piaddris medg, unihecikha thatbe made

whet her the appaicditsr isPadfmithiss] -d R 1220 8 dile ot hete apharatig 20304 s
pre- sent in the Buddr%/ Alert list 1404 - if so, the user 202 20 wll be

al erted. O her Ws&H i 191 P %hecked whether user-1D 220 is already in
the Top |ist 1402 omrr kepBlackemddd:stmddlte U4 icodldeatys marked1as

mat ched in the -Device.list 1408. no of._these alternatives applies,
t he appar a%és St ev\{\—ﬁq%l%: nnect 05%2{1e1%t § % Spearsa?%sw ‘fz‘%‘yanﬁs e‘g%jfg:nge
profile data 2@ M5 h 247 -224BT AdcuIMATEOH REQUEST Asvefrm goadule whied, tthe
apparatuses h hapg ﬂﬁe%ea[ rofid.es. Lpnne xaﬁgﬂ%ggl re
handl ed by the%\é%ogi%celss%g% |nl Pjhrgﬂfa e 'Soft re %%ﬁn%hén e us
correl ation an@%lsi st rildetr WRRRD i 51 IPRrdfiaed, 1l @ i olardnel
stored in the appneMdia ehd isdwed Gndhadifedtd Sdf 1AQ2, adevi£eud 1 561 1408) .

15 is illustrated in more detail in FIG 11. Within the con-
text of this invention, inquiry means repeatedly search-
ing for other apparatuses 203, 205, 207 that are within
range of the present apparatus 201. Generally, the in-
quiry handling involves two modes: a scan mode in which

20 the apparatus 201 will be responsive to inquiries from
other apparatuses but will itself not make any inquiries,
and an inquiry mode in which the present apparatus 201
will transmit ingquiry messages in the form of radio sig-
nals through its Bluetooth interface. The frequency and

25 duration of the scan mode in relation to the inquiry mode
may be set by the user 202 or may be handled automati-
cally by the apparatus 201, as will be described in more
detail with reference to FIG 11.

The inquiry mode may, e.g., last for a maximum

30 period of 5 seconds every 30 seconds, but these values
are not critical to the invention, as will be more appar-
ent from the description of FIG 11.

As seen in FIG 10, after an initializing step 1000,
the inquiry mode 1002 will be entered at a certain inter-

35 wval, as described above. In steps 1024-1030, inquiry
events will be generated and intercepted by the BT proc-

ess 522 of the base software 404, which in turn will form



When a ET CHAT REQUEST event is generated in re- sponse to a request for a
chat session nmade by the user 204 of another apparatus 203, the user 202
of the prweeand@%3 apparatus 201 nust accept the invitatiorChsEos/@cthe chat
session can start. |If no acceptance is given, the appara- tus 201 wl|
provi de a negative response to the other WD 03/090143 PCT/ SE03/ 00622 33
apparatus 203, and the session will be tersknated prena- turely. O herw se,

if an acceptance s given, a_ positive response will be given to the other
appar at us 203. 3¥fle rg“ﬁﬁRH&E\F@rﬁ %Wag'r é‘aﬂ‘@sl*?é‘tﬂﬂsert% 5

AppDspWngr (di spbayodaiagen)e &td wHd hedmicad o .ntithcfui hajersada iasid Wil |

remain in this g unt.i_| thecat eSS|on|stermnat d _ei.t her yone of
ng re-

t he users 201, Contuln(%e él |erE()eliLtt eKna rerﬁl(?l}_’lerry rlger &n]qeé‘ﬁ

cooperates wit Ispphnee81@aBleu®te@@1 hrguedorsls 522 1i0M4t, h@maasetasmﬁ‘dtWaroe:cnms as
well as widh gf%@}BT uI & %je@% an aéo%g%gq %[Edb_[lo%6812 to handle the
S 0

gener al |an|ry managenent 'f or 't he apparatu as Is illustrated in

more detail in FIG TBenandoal $8Cht & eRmedcd noh e bpewat Usa Rdgem&wc -of e
apparatus 201, 3%z} thi -idddésitiat ethdr P odetd lalidd Rlda Hha M tdy n the

con- text of this invention, ui rreans repeat edly search- ing for other
appar at uses 203€V36s W 2‘3 [‘f%eé”‘%ﬁm E%/h ]gﬁﬁ%raé”tdus

201. GCeneral |l yiotize iche qmvrly:ehamﬂu rlgmsnvjm \tﬁfédk\wi rﬂaﬂefee avl’ﬁs(t&féﬂ‘mﬂﬁa in
whi ch 20 tﬂea arat 5201 vv|I eresp nsive to in U|r|e fnrQC
gj‘w gyl 'de in

appar at uses” bu V\ﬂp|o ltngelaf]-D n&eLSar?y S €SS eglrﬁf
whi ch the preséit sappaihat lmszl@mdmg lappearedmst umqmrr]qedmag@ent tdhe form

of radio si S i luet y..and 25
duration of gt hgﬁ%cg%méggghilﬁe%ﬁo%% t%tet%{eﬁlc%]ﬁéﬁlf@rrg S'rteq'Lul‘;‘mi}k:)elrg‘d{e\it by

the user 202 orfafey BEafamdtad-Aatemst | (excdlangeph mca‘-eﬂ@@mg:ozmelaas
wi Il be describedn RnEOR&:detld aidhdeiriengr i ddd Idtnlhegigu ry

node may, e g., last for a maxi num
sponding apparatus, the user 202 is alerted in case the
user-ID of the responding apparatus 201 is indicated as
Buddy in the Device list 1408. Moreover, a check is made
to see if the responding apparatus 203 is indicated as
Blocked, wherein further communication will be prevented.
20 Then, the execution proceeds to end at 1022.

Otherwise, the present apparatus 201 tries to ex-
change profiles with the responding apparatus in step
1014, or at least obtain the user-friendly name 1304 in
step 1018. If this for some reason is not successful

25 (perhaps because the responding apparatus has moved away
from and out of range of the present apparatus 201), the
execution ends at 1022.

If profile data (shown in FIG 13) for the responding

apparatus was successfully received in the present appa-

30 ratus 201, the received data - including the WIA (Must-
Match parameters only) and WIWLTM profiles 217, 218 of
the responding apparatus 203 as well as its attached ad-
ditional personal information 219 - ig stored in memory
311b. Then, the correlation analysis is performed in the

35 manner previously described. The calculated third value
of correlation is checked against aforesaid threshold

value to see 1f the responding apparatus 203 qualifies as



30 period of 5 seconds every 30 seconds, but these values are not critical
to the invention, as will be nore appar- ent fromthe description of FIG
11. As sewp B309HKEG 10, after an initializing step 1000, {lo@/SEngicey node
1002 will be entered at a certain inter- 35 val, as described above. In
steps 1024-1030, inquiry events will be generated and intercepted by the BT
proc- ess 522 of the base software 404, whdeh in turn will form WO

03/ 090143 PCT/ SE03/ 00622 34 and transmt _the_actual inquiry nmessages
through the ra® BR&CRoddle 36¢Tand2 HE svlenddeFted | dduiasPrpieradts on

Wi Il continue uBtihh aniyherf aney edefiaAN e yiRURTFER 1frdiey Spansasdiave been |
recei ved, at 1004, og a.tingout, OCeUrS 5 (after, %5“1% , D _seconds), as seen
VB el Sips

at 1006. Then, “P5rVEadh NedIoNdiNTy TAiSpdrarss: @eFsonal 'ring
appar at us- specisfipnadséaB-lgh 220 sard lalkde .i I€ Chasscadfcullbhadehiitd teElue

determ ned 4 n e mrlin s ; ; V] i-st.,1408 is
checked to Egsee%\tj/?/ngtoég(r(lﬁt tﬁib%?&on#%n?%&ﬁ%@éﬁ? ﬁéeg%ﬁ rl:lpsrtésent Ied
inthe list. [MO0go, at eacashdmditdy spacat ds sits Lfddd apiasseéncerr | the
Device list 1408n5aRd irfe Lhedawics had sH4QRHSiiLalRs dhal fmich-1Hid ng

(exchange of praofilés + correla- tioqn analysis), has already been perforned

with this re- 95 §p6ndiersiasrarsiafdla KetdsetBe queshian f ih R sthe
user-1D of thechegpendiirglappaoat uh@@bdesl ivadittad echtask dRuddye in the
Device |isp_ 1408. I\/breovgtr., a.G ezck is mde to see if the responding
appar at us 203 PYEERdCESL ed-Sis dgcked, wherein further communication wll
be prevented. 20 Thead, thiee ueeec kiti2orhpnoeeeddet dndacmett i0P2n tMeherppase,

the present ap u 0L trjes - ggq&g rof4 | Wi t i ng
apparatus in s?%%ﬁtsléfﬁ, ](gr'da:t’ .Itté%s?@&gb ain %heg 2Sts—jle’r- _I‘el &@f%ﬂﬁéﬁ% in
step 1018. |f BR#Asofrorthsomeldiddsmali Parsonadc dessmmazZen pekhaps becirrse
the respondi ngapRak RS Emed ey HHOMARGOUL A TaNgey0f1 the

present agﬂ?raaﬂimggkédﬁlyi éggagﬂgénéﬁ2“¥%é¥catioﬁ in the status data
as to whether profile exchange has already been performed
with the respective remote apparatus. Consequently, the
apparatus 201 will try to reconnect to all available re-
mote apparatuses, attempting to exchange the updated

20 data.

In one embodiment, the status data in the Device
list 1408 holds information reflecting when a particular
remote apparatus 203, 205, 207 last responded to an in-
quiry. To this end, a counter included in the status data

25 will be set to a predetermined initial value every time
the particular remote apparatus responds to an inguiry.
Then, each time the particular remote apparatus does not
respond to an ingquiry, the counter value is decreased. A
counter value larger than zero indicates that the par-

30 ticular remote apparatus was recently present and may, in
fact, still be present and should be available for, e.g.,
chat attempts. On the other hand, a counter value which
has reached zero indicates that the particular remote
apparatus is no longer present - maybe because the user

35 thereof has moved away from the user of the current appa-
ratus 201. The value of the counter will thus be an indi-

cation of how close the particular remote apparatus is,



If profile data (shown in FIG 13) for the responding apparatus was
successfully received in the present appa- 30 ratus 201, the received data
- includiwg osleovy A (Must Match paraneters only) and W W PEIT[sE03/ddees 217,
218 of the responding apparatus 203 as well as its attached ad- ditional
personal information 219 - is stored in nmenory 311b. Then, the correlation
analysis is perfornmed in the 35 manner prewicously described. The cal cul ated
third value of correlatiaon . is checked agai nst aforesaid threshold value

to see if the PESYGRUItRE dppsdtReeF quatdsesshsl Whas ot The
PCT/ SE03/ 00622 codmta rmatich. alliewsefpfid sopbdnt alertad, td fs@approprict e,

usi ng any of the standard ways of alerting, or.alter- nativel | ayi ng
the respondi ng “aSer "¢ raﬁ%]r%latﬁsﬁegg Oé}gtﬁ'% BI‘?(S%’ Arerly ']t%tbljg‘l.&)%/f‘ﬁ?ﬁge
cal cul at ed t hi véivg whdrtefr corgqelat ineegudl idhies dorimntiyy inndde tinel Top

list 1402,;a recqrd Q’tgﬁi%@ ' tr%légegf [#% C - @% . If a
question V\B.% atl?lachecrj{ in the ex‘—i'tccj:]eefélU{es1sdl nll%f&;{a e%rjeelgeclg’o\c/ptiasd’1 0 '|r¥'e dat a,
this question is di épbPayer hemdliaadimsiihay 304 et radded the tdwes dribiesd of
the 10 Questi oRgdaSinelftlZri Il A s &letd2 LNARGES, Lherd AL QidTBLd O n the
appa- ratus 201 (e.q., the WA profile 213, the WW.TM profile 214 or the
addi tional per $dnalSiffortmét iR PEE)S QTHE-CApR ARRAR U etltties in the
Device |ist 140eawadedenlm "iniBidE Batdetegivef, tie indigsttemi mdthe
stat us datjg a% t o whet her ;PrOf'l exchange has ready heen, perforned
with the redpesti V&S St aoabedﬁr&titfé% Itﬁﬁ%egc?ﬁé’nﬂ W &P [ 261 wi ||
try to reconneetlsio aal |impaitzalll e gwre natre nappiariatirge sthatd enplrivegndes
exchange the u % %]g% t : q@gq{ t d [ e
Device |ist 1% glts%o ?ﬁlﬁ.fogcrhr%a ino.negrhe ec %&%%%aé%% i c’ulaia(fs’ [b eérrr;l;t e
appar at us 203, P2o®sr 2Ot dmistatriegporidadtag e ithangd rie thee thireeriihn by
counter includedndhe it atdis ARy 22 Mrldr g set to a predeterm ned
initial value every fine , , ,
15 A) The time between each inguiry mode.
B) The duration of each inquiry mode.
C) The output power of the radio module 309.
Power optimization is also obtained by identifying,
for each responding apparatus 203 within range, if it is
20 a new apparatus or an already known one. Having a Device
list 1408 with unigque user-IDs makes it possible to
identify and automatically adjust to a number of
different situations:
Being in a very crowded area: Decrease power
25 and inguiry interval.
Changing to a less crowded area: Adjust to
normal inquiry interval and power.
Being left at home by mistake (constantly, the
same apparatuses will respond to inquiries) : Decrease
30 power to minimum.
Picked up and when contacted, resume to a
normal inguiry interval and power.
When all apparatuses within low power range are
contacted, increase the power to find new units.
35 . When running low on battery, increase inquiry

interval and decrease output power.



the particular renote apparatus responds to an inquiry. Then, each tine
the particul ar renpte apparatus does not respond to an inquiry, the
count er wabuwa/opE4zlecr eased. A counter val ue | arger than PETSEDNdiceAt es
that the par 30 ticular renote apparatus was recently present and may, in
fact, still be present and should be available for, e.g., chat attenpts.
On the other hand, a counter value which B&s reached zero indicates that

the particular renote apparatus is no |onger present - naybe because the
user 35 thereof hasMiRFedRRBEN FGOMEhE LSO Ithd Qir¥entt i RRYS %L us

201. The val ue nefnddnatudscaddte tTiso et d ndhi -1 00 iBp edchow chese the
parti cul ar remte apparat us i,s, WO 03/ 0t 0143 AD'CT/ SE03/(%)M0 22. 36, and/or the
li kel i hood of & SudtEEFICTREY SRRAGH UShe SR THHRY oW ot bved

opportunities twwdst.aylfin igorklddacttviid muappar atssEsuoh thdoBuddyitAl 2st | i st

1404 whil e 5USIGAhe 1AL 1o (AR cfe ShAUIEL IQAUALY JRA Wl 1D 1N
turn be advantageous In t€rns of power Consumpti on. ower handTl i ©g
met hod accor di #§Rigumhel sfessler i Bedso ermbddintermongtantorbdh desor itterl with

reference to FliGqulky Sifica-fdre pord ablie compiniisaldan aAppadatis: 201
operates on a I,|mt,ec¥battery power, it is inportant not 10°tqQ use nore
power than necd$$BHyY BR@ETSloptd M aied £t P arPtyortenthe eietpek

m ni m zi ng t he pdivedririzanoesce Leas eck UpONe otTtes e hsid tghapRay at uses 203,
205, 207. owerltoepti r]g'.zati on ii tobt ai r]ﬁgi%t anks, to the icgienti on by
varying t he” f ol WA Paranet s U8 5 n) o 4 et BetWe i FacH Tyt ry node.
B) The dur ati omagfe .edthl iawjuig ychniosle.a ©hekdie font plow poaiereiof tdve=T aik o
modul e 309. Powef, ORI MZAf | O i aié%él@@'{&?%é)%évﬂerﬁﬂé Y4 ut I§£w§§Ch
respondi ng apparatus 2 wthin range, 1t 1t 1s 20 a new appara or an
al ready known dife SHaViqy @Pbvilte tinstcongant tip witgueo usarimDs, nikes it

possi bl e to i desildd vi:and, iRl L&) IphadMsdut QR hibedr of 124l T ferent
SltuatlonSiS If, on the other hand, the number of new apparatuses
discovered during inquiry mode was found be at least 1 in
step 1104, it is checked at 1106 whether this number is
in fact larger than a first limit X. If the number is
found not to exceed X, the output power is maintained at
20 its current level and the time constant is set to its
normal value in step 1114. However, if the number exceeds
X, it is checked at 1108 whether it also exceeds a second
limit Y, where Y > X. If so, the output power is
decreased and the time constant is set to low in step
25 1110. If not, the output power is decreased and the time
constant is set to normal in step 1112. After steps 1114,
1112 and 1110 follows the low battery check at 1122, as
already described.
Additionally, an inactivity check is made at 1101.
30 If no new apparatus has appeared, no apparatus has
disappeared and no inquiries have been received during a
predetermined time tiag, the output power is set to low
and the time constant is set to maximum.
In the described embodiment the apparatus can emit
35 different types of alerts according to the user’s choice.
For example, the alert can be the user’s favorite love

song or some other audible signal which allow for two



Being in a very crowded area: Decrease power 25 and inquiry interval.
Changing to a |l ess crowded area: Adjust to normal inquiry interval and
power. Bewogslogfi#3 at hone by m stake (constantly, the saPETHEPHO@GRUSES
will respond to inquiries): Decrease 30 power to minimum Picked up and
when contacted, resune to a normal inquiry interval and power. Wen all
apparatuses within | ow power range are copgacted, increase the power to
find new units. 35 Wen running | ow on batter i ncrease inquiry _interval
and decrease OUEBEE BOWEANANGAGH) OGHEX3OPCTELEEY3PY0ERECR7 bibrd mPly

specifically, asashewy iReFkGuhl. hh&o@%w&sc&%ﬁég%wét dF egedur g s1H00
starts at 1102 by retrievin t he nunmber. ,of new a%fpa es .di scover ed
d

during i nqui ryViRbae. oFe; EHCLLGE, SPhiddiGRGerT & HE0CE s 5
checked at 11161mfee.hhgr lbh® o et a@ptapratuﬁomﬂm iesredt marexidnsodeseel . | f

so, a tine cons whi ch_sets Yl I e bet ween
subsequent SCI na eﬁ% nﬁdes})e‘rce’rpncr%%gsegL )éffglo% %héélv]ar;%é: r]‘gle “%lu% S
power is increaséd de BEh8edThy ttihmams@mst ant may 10 alternatively relate

to the duration of ?ﬁckﬂh‘engﬂﬁo&ﬁlmgﬁqedeEerllg\é"dngbU@'es1 aqlc%%@kﬂfa%ge%w

battery level is done at 112 It 1s found to be € out put power
is set |ow, and®lhe20Bme 2@§nst2é)ﬁt qo@“@@tlcﬁ(?err&ﬂ @uﬁo%rﬁ tQ@eirty manner

Qtherwi se, thecgrecuhionleRESAL ul%@rfh@el f(i.en tkeeothReiadiand, the number
of new apparat uses discovered duri ng :?'Iy mode was f ot e at Ieast 1

nd
in step b4, CPAMUEIERECRe ¥ L4 PI’@G et & frdmsar T A TS ger
than a first | efibbdXmelift,t hewenrher vses 0 Widamiaiastto fem:admélﬂdye wiLitqut

power is naintained ay it.s rr evel, and t t s .set to
its normal vafde% st éqelfﬂ%ﬂ \%é’\%:lrh FE e oD r%xg@qeq h%l)?ﬂa Ss
checked at 1108mﬂsﬁh¢rte|dt tal sa@veméed@caism@n@imultaneously in a

piconet consisting of one master device and up to seven
15 gslave devices. This alternative is advantageous if large

data volumes are to be transmitted. The alternative

embodiment may operate in the following manner:

The master device makes an inquiry.

All availlable devices respond to the master

20 device.

The master device forms a piconet of slave
devices (maximum seven) from the ones of the respondents
that data has not previously been exchanged with.

The master device sends its profile data to all

25 slave devices in the piconet thus formed. '

The master device requests profile data from

each slave device sequentially.
If the data payload is large, the formed piconet
could sequentially switch the role as master device be-
30 tween the remaining slave devices, and then perform the
data broadcast:

A master device #1 makes an inquiry.

All available devices respond to the master
device.

35 . The master device forms a piconet of slave
devices (maximum seven) from the ones of the respondents

that data has not previously been exchanged with.



limt Y, where Y > X. If so, the output power is decreased and the tine
constant is set to lowin step 25 1110. If not, the output power is

decr easedweand/optig3ti ne constant is set to normal in stepPCIBE03/@IEr Steps
1114, 1112 and 1110 follows the |ow battery check at 1122, as already
described. Additionally, an inactivity check is made at 1101. 30 If no new
apparatus has appeared, no apparatus has @Psappeared and no inquiries have

been received during a edet e dtinme tlang, the output pomer is_set
to low and the time congbgnpaﬁ e§eseyécﬁafﬁﬁgﬁtlFﬁ Protddsc fiotéd to all

enbodi nent t hesappar dewd cean ianithe 35 cdinkfe rérnts &ypa&th alerts accordi ng
to the user's choice. F e I t he se avorite
| ove song or sone otherggud?ﬁ%%leg dgg o E%%na?ﬂo or 7O SMB 4% 690143
PCT/ SE03/ 00622fiBgtusdpyet depiing - each other directly by natch by sinply

tracking the sound. .A ”DTEedh§®rﬁ5§tE¥p9eQEcélﬁﬁtsbﬁ 1%%S§ ofQ1% E% ueh as
an indication in the display or flashing lanp on e apparatus. An even

more discrete anﬁeﬁtsﬂévé 6@W&€6§|5Pet€ﬁepl§9@ﬁtas a vi bration which can

only be sensed by the usehe hawtReseabodiiept gesehthednhabove. dhks
apparatuses 201,.203, 205 nicate in a point-to-point nmanner
over the Bl uet 85FR PnF?PFQ@e ?FVS €¥€Ssender 10 comunicates with one
receiver at a tlne). An Ehéenaatmaeteenﬁednaenﬁs Benewet t supesrad lkr dadeast

functionaljigy [ ' aisl i n_Bluet nd according to which data
iy wBiah L3-guablabled 9.Bluel a9t an

i's transnttte to several receiverS siimul aneously in a piconet consisting
of one nmaster devicé and-up to seven 15 slave devices. This alternative is

advant ageous i f |arﬂ@te9ﬁ5€1¥@hyne§faéﬁsEotﬂg Eié@%%‘ﬁE%QCeEhga%.%%%ﬁat've
enbodi nent may ogerate in the_foll owi ng manner e nmaster devi ce nakes

an inquiry. AlPT 99FP§BIEodééﬂcgghﬁésHSWHeFé i Re thgsPéconed :devi ce.

The master device makes an inquiry.

15 . All available devices respond to the master
device.

The master device forms a piconet of slave
devices (maximum seven) from the ones of the respondents
that data has not previously been exchanged with.

20 . The master device sends its profile data to all
slave devices in the piconet.

The first slave device sends its profile data
to all other members of the piconet.

The second slave device sends its profile data

25 to all other members of the piconet.

The third slave device sends its profile data

to all other members of the piconet.

The apparatus according to the present invention

30 may, for example, be realized as a separate, stand-alone
unit, or may alternatively be included in, or combined
with, a mobile terminal for a telecommunications network,
such as GSM, UMTS, GPRS or D-AMPS, or another portable
device of existing type, such as a PDA or a palmtop

35 computer. In one embodiment, the present invention is
embodied as application software in a mobile telephone.
The mobile telephone may have a 32 bit multitasking



The master device forns a piconet of slave devices (maxi mum seven) from

the ones of the respondents that data has not previously been exchanged

wi th. ThwormaspmEn3 devi ce sends its profile data to all 2PCIISEoE0@eyi ces in

the piconet thus fornmed. The naster device requests profile data from

each sl ave device sequentially. If the data payload is large, the forned

pi conet could sequentially switch the roloas naster device be- 30 tween

t he remai ning sl ave devices, and then performthe data broadcast: A
master device @ReKakéBIaRYERGH (PS) Al FeXeAPPSE £YdEVIRdamy &d5ond to t he

Eraster devi ce( wﬁﬁ.E{;}mbrira&t.@bmql]gvu%eth%rr&mboam@mt Qhe5|s@\fﬁwad%Vi ces
maxi mum seven) _from the qn 0 r ent s at .data .has no

previ ousl y bee%tﬁREHHﬁﬁeB%wggﬁ.m@%ﬁ%?/%@@f@ OﬁéTF§Eg§W6%%5€ln%§ kaé nast er

devi ce sends inaypmefiberéah@pﬂdcatﬁonsbaﬁewdeE|casanwﬂﬂﬂenﬁamanet t hus

f or med. e ch r to. Sl devi ce.

The neM/na égﬁgg% %sgn ggffsgggggmlgggégéakgbégF% §%§¥%’§X§Ices in

t he piconet. Thgshew maspaedgéined #Rrilhcntdkangeegremes nonitt ex fsesond

sl ave devi ce. KBEAQ% peslAhcte Bt feta %ﬁ@d%p:pt]ﬁc%.'tcifo'ﬂ edalArel @ all

sl ave devices int iconet. Alternatively, al so the sl aves devi ces can
send broadcastheo2BPL i6pkéPINERTENS -i FhehePPiLicRELon ARE tiediCe i N ides
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Wt h. the invention. The Symbian 0S components provide data

management, communications, graphics, multimedia,
security, application engines, messaging engine,
Bluetooth functionality, browser engines and support for

15 data synchronization and internationalization, together
with hardware-dependent functionality such as device
drivers and memory handling. The mobile telephone may for
instance be any one of the models 9200, 7650 or 3650 from
Nokia, or P800 from Sony Ericsson.

20 The invention has mainly been described above with
reference to a few embodiments. However, other em-
bodiments than the ones disclosed above are equally pos-
sible within the scope of the invention, as defined by
the appended patent claims.

25 Of course, the different embodiments described
herein may be combined in the sense that one apparatus
according to one embodiment (e.g. a stand-alone apparatus
as in FIGes la-c) may exhange match-making data with
another apparatus according to another embodiment (e.g. a

30 mobile telephone having application software that imple-
ments the invention).

All terms used in the claims are to be interpreted
according to their ordinary meaning in the technical
field, unlegs explicitly defined otherwise herein. All

35 references to "a/an/the [element or stepl" are to be
interpreted openly as referring to at least one instance

of said element or step. The steps of the methods



20 The master device sends its profile data to all slave devices in the

pi conet. The first slave device sends its profile data to all other
menber s aWotoheopiuzonet. The second sl ave device sends it ®cprsebims2ziata 25
to all other nmenbers of the piconet. The third sl ave device sends its
profile data to all other nenbers of the piconet. The apparatus according
to the present invention 30 may, for exanphe be realized as a separate,
stand-alone wunjt, or ma alternatlvel be included in, or_conmbined wth,

a mobil e term AESFOPA ¢ € & WSt ST IRIIE sl TadNEe NSt
GPRS or DANPSox@rexam_tshﬂrosw,t aﬁil@ssd@xpz_acmtlwsﬁédhgflté'cpe, such as a PDA
or a palntop 35 conputer. In one enbodi nent, the present invention is
enbodi ed as application software in a nobile tel ephone. The nobile

t el ephone may have a 32 bit nultitasking WO 03/090143 PCT/ SE03/ 00622 40
operating system (OS), devel oped by Synmbian Ltd (www. synbian.com. In this
enbodi nent, the software structure of the nobile tel ephone is divided into
sub layers: core application software, user interface, 5 application

engi ne, system |l ayer and core operating system A predefined application
programming interface (APlI) is provided between the application software
and the application engine. The application software includes various
segnents of program code, which when executed by 10 the CPU wi Il i npl enent
all the necessary functionality of the invention. The Synbian OS
conponents provide data nmanagenent, comruni cations, graphics, nultinedia,
security, application engines, nessaging engine, Bluetooth functionality,
browser engi nes and support for 15 data synchronization and
internationalization, together wth hardware-dependent functionality such
as device drivers and nenory handling. The nobile tel ephone may for

i nstance be any one of the nodels 9200, 7650 or 3650 from



Noki a, or P800 from Sony Ericsson. 20 The invention has mainly been
described above with reference to a few enbodi ments. However, other em
bodi ment swotwa9dihe ones di scl osed above are equal |y pos- @ChisEomdsk n t he
scope of the invention, as defined by the appended patent claims. 25 O
course, the different enbodi nents described herein may be conbined in the
sense that one apparatus according to one4@nbodi mrent (e.g. a stand-al one

apparatus as in FIGs la-c) may exhange % zheking data with another
aBBaratus according to anot her enbodimsngE i@a_ a 30 nobi |l e tel ephone

havi ng application software that inple- ments the |nventhon). Al terms
used in the clains arept Lht.e agear Lo thelir ordinary
meani ng in the tech%iC%IBO?FgFE% %% §E§98%p§§C|gF§g58%Eﬁe ?8iﬁ@g se
herein. All 35MREfBEeHéEl RoPlaradithecfelkempie somsuaplatioa tppbea-

i nt t ed openk¥sasskebiepbirigbie abmhaasta@Reni ASLHAREE 1Ok 5 d gl.grent
or §IEL? The gtepgsgfsthe Bt hods Vo 03/ 090143 PCT §503/8€6§5§@3?S§e Cri bed
herein do not have P8™BeYpBFfBF melitfhet heSekdchemgrdemeanscl6sadapiuntess

explicitly spetbfBedreVfﬁ@@tO&@téB—Réﬁ&ﬁgO&é@ﬁGggsFéZaFkélM@Fhlsaégportab|e
conmmuni cati on S - _makin th a plurality of renote
comruni cati on g%ggégﬁg Fé@é&g§§§?aoﬁo?PB%F§%88nnun|cap|on appar at us

conpri sing: menoryaneaassceheer; nwkardinesaliy neanscesvadapteddapeegt or e

first mat mak >l at i j ‘pRart abl e camuni.cati o
aLLZratus?h; t#gﬂgggﬁég??éagg?giﬁggg1%Htﬁgﬁggéﬁggé.?gea gp?é&d mePgF
comuni cat i on WPTRYUBHCRRYPLi ADRRTBRESES sardSeeppwéredemsuiiinati en as

gopar S s Bctossaseusehassl ok cfongt b oLhSeeL Eossaoed TELGILIRH 10
3f£2|2::OC|ateanA$1dagi re%gtévéommungcatlon apparatus, said wireless
link being based on an apparatus-specific identity of
15 said portable communication apparatus as well an appara-
tus-specific identity of said individual remote communi-
cation apparatus;
a processing device, wherein said processing device
is adapted to perform a correlation analysis between said
20 first match-making data and said second match-making data
and - in case a result of said correlation analysis indi-
cates a match between said portable communication appara-
tus and said individual remote communication apparatus -
provide an alert to a user of said portable communication
25 apparatus;
wherein the apparatus-specific identity of said
portable communication apparatus, the apparatus-specific
identity of said individual remote communication appara-
tus as well as the apparatus-specific identities of other
30 ones of said remote communication apparatuses are all

unique.

2. A portable communication apparatus as in claim 1,

wherein said processing device is further adapted to re-

35 cord, in said memory means, the respective apparatus-spe-
cific identities for at least some of the apparatuses

among said plurality of remote communication apparatuses,



| i nk being based on an apparatus-specific identity of 15 said portable
communi cati on apparatus as well an appara- tus-specific identity of said

i ndi vi duaworoafeile3 conmruni - cati on apparatus; a processi ng PA®SECE)062her ei n
sai d processing device is adapted to performa correlation analysis
between said 20 first match-nmaki ng data and sai d second mat ch-nmaki ng data

and - in case a result of said correlationd4analysis indi- cates a match
bet ween sai d portable com‘rum catl on appara- tus and said individual rem)te
communi cati on apidr &l P BE P FRATDFUL Y goFeRbresly

conmmuni cati on c¥mrapparaidds; ijher e| n the apparatus-specific identity of
said portable communication apparatus, the apparatus-specific identity of
sai d individual renote conmunication appara- tus as well as the

appar at us- speci fi ¢ i3ded ipdE=ldfe atdwrur8i0-ainies cfprsaratwse s elrc oadm c:axi on

appar at usesgar ri {rm,%
claim1l, wﬁergk%ﬂseérg%ﬁggg}%%antgcg‘gw%%ﬁ %urt elgr:aé%&gtcg%p?{ %ﬁp cord
in said menory thEmfPeqiHel ¢ éﬁ%&qm@%mwi@s@e said imeneentmedns, faf at

| east some of the (ARRAHBE URAS | oh L&Ea@é'éj}’r@idi%@éﬁ £OROURLgat i on
apparatuses, WO 03/090143 PCT/ SEOS/O 622 43 that sajd portable

conmmuni cati on appRt Weﬁ Ut %&W%%@%tWP@aW%ortabl e
comuni cation apparatus as in claim2, 5 wherein an indication is stored,

for each oi t he appar a- tusts cific |dent|t|es recorded in sai (a{re o:%;i
means, Po whet her ARtEH-TEKRIT G DR 101 SRRABEEH rateiVed 2+ P om t he
respectl ve remﬁuertd'mnnmiamied)rtcapMIEtm £idn drede partabdai ¢ oo g at i on

apparatus as "?ncéd'ﬂ-@a g?fbﬁéﬁ‘a?rfxgﬂﬁi ddton f‘\H&‘d& ff&ﬁ%éé“c@é&{ﬁ@?é&‘id

second match- |ng ata rom sai renot e conmuni ca-
apparatus, if tHempREastaIspdd fﬁ@l@i@ﬂﬁ%%ﬁistm@bﬁm sidgnielldy recor ded

in said nenory gRans NG $Aikbady recorded in said memory means and said
15 indication indicates that said second match-making data

has already been received.

5. A portable communication apparatus as in claim 4,
further comprising a user interface for allowing said
20 user to update said first match-making data, wherein said
apparatus is adapted, once said user has updated said
first match-making data, to reset the indication for each
of the apparatus-specific identities recorded in said
memory means to a state which represents that no match-
25 making data has been received from the respective remote

communication apparatus.

6. A portable communication apparatus as in claim 2,
wherein said memory means is further adapted to store a
30 list of preferred apparatus-specific identities, the
apparatus being adapted to scan for remote communication
apparatuses within reach, to determine the apparatus-
specific identity of each such apparatus and to alert
said user, if the apparatus-specific identity of any
35 apparatus within reach is present in the list of pre-

ferred apparatus-specific identities.



15 indication indicates that said second match-maki ng data has already
been received. 5. A portable conmunication apparatus as in claim4,

further cwopsiosiimgy a user interface for allow ng said 20 wrsarSEbsoospriat e
said first match-maki ng data, wherein said apparatus is adapted, once said
user has updated said first match-nmeking data, to reset the indication for
each of the apparatus-specific identities4rdecorded in said nenory neans
to a state which represents that no match 25 nmaki ng data has been received
fromthe respective refpt®Th AU Sy R ARES T3 USA Foriagiein 2,
comuni cat i on apparstussaasl imenelmf mekns wherirtisat hdRiRsy tRafisot+s a
further adapted. tor. li st _of_ preferred apparatus:-specific

i dentities, thgl%%pzjr%tlﬁl}ls net:fé(r::dg aé)(s}?prtaetdp "oslpseccalnéj Tor® %ﬁbﬁel %’%’r’r‘rﬁ}h‘? c#Fon
appar at uses W tRitmsr dgcng taslatdtest Mnedare Bpparatese specidictidentity of
each such appar R |8yt 4, u dd ! -specific
identity o?ﬁan)‘;1 S%fggar%;?ﬁﬁltnhilﬁ%dcﬁ sdépe;eexg@%ea% ﬁéﬁa}%%%% pre-
ferred appar at G i itCanderit t9fe £aaRD VB FPREF FCH SEOB/ VDAV 7. A

portabl e comumiugdtiedn RRPAIAILE &% Witd Ad} Zpphangl Ryl f?éﬁ’éﬁ’ NEANS
is further adagthed to store a Il,sétfgf. unwant ec}iD appar at us-specific
identities, the"gpfEPHAENS HEST pERY G B IR U rgheesammii dats on
5 appar at uses \iitshi fr easlantied detemamne {dhe appar atdestispesd fic identity
of each sugh apparatus and to prevent further conmmunication with any
apparatus wthin reach, if the apparatus-specific identity thereof is
present in the |isB.of powiabde aopanatustspecisfiopariadent idd e AlihiBn A
portabl e conmmugi i1QN FRbdbs- i FEY rein sai nory Imeans
is further ada%&%%t%gl sst%g';mg a tgﬁéiaglfc&??ﬁ%&rhae%%d? ecl ith i%eon E;i/t‘—’ll es
for remote appPatdsés AkhpERarares-eRfidd d A dgedd trietsc fexr wienptsai d 15

portabl e comuappatb@msRRPMAICYS have resulted in good matches with said

15 portable communication apparatus.

9. A portable communication apparatus as in claim 6,
7 and 8, wherein the contents of at least one of said
list of preferred apparatus-specific identities, said
20 list of unwanted apparatus-specific identities or said
top list of apparatus-specific identities are accessible
to said user through a user interface of said portable

communication apparatus.

25 10. A portable communication apparatus as in claim
6, 7 and 8, wherein the contents of at least one of s=aid
list of preferred apparatus-specific identities, said
list of unwanted apparatus-specific identities or said
top list of apparatus-specific identities are stored in

30 non-volatile memory.

11. A portable communication apparatus as in claim
9, further adapted to allow said user to enter a text
message through said user interface and send the text

35 message to at least one individual remote apparatus by

selecting a corresponding entry in said list of preferred



9. A portable conmunication apparatus as in claim6, 7 and 8, wherein the
contents of at |least one of said I|ist of preferred apparatus-specific
identitiewposapdd420 |ist of unwant ed apparat us-specific i aemtSEvd/@s2Dr said
top |ist of apparatus-specific identities are accessible to said user

t hrough a user interface of said portable conmunication apparatus. 25 10.
A portabl e communi cati on apparatus as in ck@d m 6, 7 and 8, wherein the
contents of at |east one of said |ist of preferred apparatus-specific
identities, saif@PPALAH SoSRATRHed dPParatths-Spadid Coriehtst i®s JvPaa d
top list of appaiatdtesped fideddantddies are stored in 30 non-volatile
menory. 11. A portable comrunication apparatus as in claim 9, further
adapted to allow said user to enter a text nessage through said user
interface and send tilze trexior3mbies sagenird it ileastpreneatiuiag diral amemie

appar atus b, () correspond] ent i 0 said list of preferr WO
02?090143 / %gogﬁﬁo%%faceﬁ%r[a%p%r%%%’gsbp%crwiécr&loo%nﬁq tll%sorgr‘—:%aal arg?%:b Tist
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termnal for a tel econmuni cations network. 13. An apparatus as in claim12,
wher ei n sai d nobil e 13-ePR REPEGHHIE S dh Feitatlihg Eipsiesn AR i on
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sai rocessin vi ce and cause said pro- cessing . device to perfor

af or egai d i@r r%oﬁi‘”@ﬁfeanaﬁ safppfﬂl.ca}ﬁfpoofbp%‘? W%§?W$Iaﬁ?ﬁ'§%‘fﬁ %gg?%i n
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as a Portable g%%‘l%{lq}ilde%’sslsdlest%n%i)egr&eoarngaafj? %pé%od}rpca?]rerreaaz %.a%ﬁ T1anl e
communi cati on apparatus as in any one

14. An apparatus as in claim 13, wherein said opera-

15 ting system is a Symbian operating system.

15. A portable communication apparatus as in any one
of claimg 1-11, being embodied in or as a Portable Digi-

tal Assistant or a palmtop computer.

20
16. A portable communication apparatus as in any one
of claims 1-15, wherein said transceiver is adapted to
communicate in accordance with the Bluetooth specifica-
tion.
25

17. A power preservation method for a portable com-
munication apparatus according to claim 1, comprising the
steps of

transmitting, through said transceiver, inquiries

30 for remote apparatuses within reach;

receiving responses from remote apparatuses which
have received said inquiries;

evaluating the number of responses received; and

in response to said evaluating step, adjusting at

35 least one of a duration of said transmitting step, a time
interval between subsequent transmitting steps, and an

output power of said transceiver.



of clainms 1-15, wherein said transceiver is adapted to conmunicate in
accordance with the Bluetooth specifica- tion. 25 17. A power preservation
met hod f owoaspersmabl e com rmuni cati on apparatus accor di ng PCa/SEbEIER,
conprising the steps of transmtting, through said transceiver, inquiries
30 for renote apparatuses within reach; receiving responses fromrenote
appar at uses which have received said i nquébi es; evaluating the nunber of
responses received; and in response to said evaluating step, adjusting at
35 |l east one of a duration of said transm’tting step, a tinme interval

bet ween subsequent tLi8an Syrintettinag! cﬂradrralﬂ om&mﬂelpo\mmﬁemuhtlng
transcei ver. (l%og?% fgﬁ{e%E 3; ﬁp h:tqﬁs %Spé@lflgl m 17,
wherein said eval atin ste or red' y Col 1 Ng

appar at us- speC|lﬂ|8€ltJ4td@rﬂ iaf éﬁé‘leofret-‘?rmndésmrmm@g:er et dEppEeat uses. 5
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