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DETERMINING WHETHER A WIRELESS COMMUNICATION NODE IS
STATIONARY BY EVALUATING CHANGES IN INFORMATION ABOUT

P SS COMMUNICATION NODES 5 FIELD OF TH
Vﬁ&&gg\?&he invention relates to the field of service mode S&IEEABH/C0090t
10 BACKGROUND OF THE INVENTION An example of a service, in
which one of several modes may be used, would be a positioning system.

The-pepiionioe %ﬁm@ﬂ%;@%@&W‘Qﬂi@k‘ﬁ%ﬂl%&%ﬁt\mﬁmmm
receiveryof{he DasiieNNG SYSIMPWRINERSSHSNEIGRaIS IABS RSP E s s

beacons of the positioning sysigmu s fesRivRsHRaYy, for example, be
used in a. mode with reduced power consumption, which could also be a

mode in which it is turned off 20 completely, or in a fully operational mode.
There is an ever increasing number of devices using such a positioning

sys}%q}jn%md?[m dﬁ %rﬂu?e] heir absolute position. Mos.t often this is

achieved by making use 0 5 Global Navigation Satellite System
(GNSS), of which the American global positioning system (GPS) and the

Egropean Gatileoare-huttweo examples: Thesesystems e@@m&@grecelver

to dqtg&mir;‘eq its position by just utilizing the

BACKGROUND OF THE INVENTION

An example of a service, in which ocne of several modes
may be used, would be a positioning system. The
positioning system allows the determination of the
position of a receiver of the pesitioning system by
rocessing signals transmitted by beacons of the
itioning system. This receiver may, for example, be
sed in a mede with reduced powsr consumption, which
could alsc be a mode in which it is turned off

completely, or in a fully operaticnal mode.

There is an ever increasing number of devices using such
& pesitioning szystem in order to determine their absolute
position. Most often this is achieved by making use of a
Global Navigation Satellite System (GNSS), of which the
American glcbal positicning system {GP3) and the European
Galileo are but two examples. These systems enable a
receiver to determine its position by just utilizing the
downlink data sent by the respective set of satellites.
There are also terrestrial localization techniques like
cell identification and time difference of arrival (TDOA}
that may be used for positicning which use only beacons

on the ground rather than in space,
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downlink data sent by the respective set of satellites. 30 There are also
terrestrial localization techniques like cell identification and time difference

%grﬂa\(}g}[@% A) that may be used for positioning which use %Q%P&%%—%}% 001
on the ground rather than in space. - 2 - Problematic signal recep]fio‘n '
conditions in some urban environments, among other things, have led to
the development of assisted GNSS (A-GNSS) technology for improving
the performance of GNSS when signal duality is 5 not optimal. A variety of
approathes lwhich greséharacterizet by thel isé of aniassistance sesver,

isssubsumed Hoder this categary - Anrassistange server.may, haye a better
gnals and/or more _._computation power and additional

regeption of signals ay somputation, power and additic
information tsaful for IO pasitioniiy: White eriginallythe Kind 8¥ devites
having @’GNS S receiverf wasdimited, ‘ladiiiicesinmminiatur Zatior nake it s
possiblefe:use GNSS.receivers,in ever.smaller.and 15 lighter.devices.
Ong_exerr%plar)gl(ind%of device to which this applies is the mobile phone.
The Positioning capability i Hiobils pHohed s Most 1ypicafly erabledby
thedse-oreitheriextethakorinternakiecelvers sMoreover; therinherent: v

communication capabilities of 20 ypobile phones enable a data exchange

between the, receiver and an asgés,tance server , o
computaticon power and additlonal information useiul for

positioning.

While originally the kind of devices having a GNSS
receiver was limited, advances in miniaturization make it
posszible fo use GHSS receivers in ever smaller and
lighter devices. One exemplary kind of device to which
“his applies is the mobile phone. The positiocning
capabllity in mobile phones is most typically enabled by
the use of either external or internal recelivers.
Moreover, the inherent communication capabilities of
mobile phones enable a data exchangs between the receiver

and an aszsistance server

The penetration of GNSS or A~GNSS enabled terminals is
expected to increase significantly in the coming Vears.
In 2011 it is estimated that approximately 30% of the
terminals sold will have an internal AGNSS receiver., Put
it is not only positioning capability that is steadily
added to mobile terminals. More and more functionality
that was originally restricted to staticnary computer
systems is now a part of an increasing variety of mobile
devices. This includes the abkility to ruﬁ platform-

independent software like Java®, play back multimedia

iy

iles and also connect to traditional computer systems

and media with technology like universzsl serizl bus
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The penetration of GNSS or A-GNSS enabled terminals is expected to
increase significantly in the coming years. 25 In 2011 it is estimated that
%8@@8 %&?“5 30% of the terminals sold will have an internal AGNSS

recelver tit is not only positioning capability that is steadllypﬂé%ﬁg(f87/ 060901
mobile terminals. More and more functu;nallty that was originally restricted

to stationary computer 30 systems is now a part of an increasing variety of
mobile devices. This includes the ability to run platform- mdependent
softigare: likelJava: playtbackimultimédiasfiles @and alsecompeettok (WLAN]

tradjtional computer systems and media with technology like | lwg\!%rﬁgl

serial bus (USE Bluetooth(r) and wireiess local area netivork
Mobiié Phond&S vahiE Mfdtaiment Systertal barsewal digit assistansn
(RDAsyand mcbile gamesconsofesiform:an increasing variety-of devices

which;all canyergesins theirrespective capahilifies toward a m % obile. ., _

general- -purpose computer. This trend towards multi-use termi
cgﬁjé?ﬁ’ﬁge of MUitiiE prolasSorst Aivarncath E4mera ant vidéo ?@éﬁﬂ%é? ls
multiple eonnectivitynmethods ap welkas navigationcapability:results:in-an

everincreasing power.10, @9%%%“9‘&5%&1?%” e case of cellular based

localization technlques for which the device in question does not have to~
bER mobie Phora i the stict Saise Butdogd ©ver incresasing power

consumption.

Alsc in the case of cellular based localization
technigues, for which the device in guestion does ﬁot
have to be a nmobile phone in the strict sense but does
have moblle communicaticn capabilities nonetheless, such
as a wrist watch with emergency mobile communications
functionality, size and energy constraints may make it
seem advantageous to have only intermittent connectivity

To a cellular network.

Inertial sensors {(or the consideration of the velocity
solution, which is of less practical relevance in this
context) can be used for detecting a moticn of a device.
If the inertial sensor detects that the mobile device is
in fact stationary, then there is no need to continuaously
recalculate the current position based on the received
signals. Conseguently the positioning system receiver may
be switched off or at least its power consumption

decreased by reducing its me rement rate or & similar

m

measure. Moreover, g more accurate position scolution may
be obtained if information on the state of morion of the
receiver is available. If the receiver is known £o be
stationary, for example, a plurality of detsrminad

positions mav be averaged.



15 have mobile connunication capabilities nonetheless, such as a wrist
watch with emergency mobile communications functionality, size and
energy constraints may make it seem advantageous to have only
intermittent connectivity to a cellular ngtwork. 20 Inertial sensors (or the
consideration of the velocity solution, which is of less practical relevance
in this context) can be used for detecting a motion of a device. If the
linertial sensos detects thatdhe mebiledeyiceris 25 indaetstationary, tben
ther.eiisbrho need to. continugusly recalculate the current position based on
Fhe raféived Sighafs; Caleeglie Aty the positening Systemiretiver rfay
tharswitcHeseff of atleastits powel. tansumptioradecreased by reducing
rlisymeasyrement rate.or A sioular 30,measyre, Moreover, a more accurate
position solution may be obtained if information on the state of motion of
IRB FTEEEIVEFR available, If the receiver is known to be stationary, for
example, a plurality of determined positions may be averaged. -4 - Itisto
% stood that a switch between different available service modes
may also be relevant to other types of services than positioning, and that
service modes also do not necessarily relate to power consumption.

2SUMMARY Acgording;ta a firstaspect, there js provided amethod |\ oy

comprising: determining whether a wireless communication node is
CSHERSHary By ‘evafiating chafges iR fitfofhation “bbat peer wirdlaggnication
neefamygicatioamasiesrdetesiedysthe avirelessaommunication Nede said : on
a%%tlelgminig COEPP;,[JSTQ: deterOmininI[%.thetn,umber o&identical geer wireless

communication nodes detected by the wireldss communicatioir hode that -1e
wWisrelglse detsoted:by die wireless comasunicatioharoderduringeopreviotsng :
cseanAing,and the fotal number.of peerwireless commyinicafion nodgs 1 o o 4

detected by the wireless communication node; and evaluating a numerical
CHTOpottidr betieen thetitiitber ofl@éftidat Peer wiréless édrimunicaiion’ess
cnodes:detectectby the avirelessscomnuaiieationinosle thatweresalso ny  the

wgg§§1%egsby Ihe. %/nvgrelliecsf'as Lcommunication dnod.e during a previous scannin

e total number o péLeOr wireless communication fodes detectéd by 1ing
ahe WirdleSEGrhminitation hbde te determineewhetherthewwirelessn nodes

qeemmunication nodeyis. statipnany; and usinga.result of the, determination .
38,7 decislon crterion whether to switch & sevice (o one of atleastio. ¢
identical peer wireless communication nodes detected by
the wireless communication node that were also detécted
by the wireless communication node during a previous
scanning and the total number of peer wireless
communication nodes detected by the wireless
communication node to determine whether the wireless
communication node is stationary; and using & result of

s

the determination as a decision cgriterion whether to

switch a service to one of at least two modes.

According te a second aspect, there is provided an
apparatus comprising at least one processing component
configured to: determine whether a wireless communication

node assoclated to the apparatus 1is stationary by



According to a second aspect, there is provided an apparatus comprising
at least one processing component configured to: determine whether a
wireless communication node associated to the apparatus is stationary by
- 4a - evaluating changes in informgtigg about peer wireless
communication nodes detected by the wireless communication node,
wherein the at least one processing component is configured to determine
avhether avyreless: gempunicatian, pegde is-stationay Ry-detesmining the 1 ¢ o ¢
number,of identical peer wireless communication nodes detected by the _
WirB12E4 comntihicatiol’hgde thatWeraai§s' detectdd by the Sirele¥d reless
ccommuhicationmode daring-a pravioustscanning drekthe tetabnumber«fsing
c%@fﬂé%{%ssi@m%% @Pegpdgg_d%tggge%yntge \%réailz .?’eg’z a, wirsless
communication node and by evaluating a numerical proportion between
FREHUMBET of fdenticaFSeer WirelédsiéormmaRiCation nodes detettddiby the
rthenwreless comautication ngde thatwere alse detested by dhe wirgless, qe s
d%qﬁrgrggg%a%)n nade during ttﬂe grevious s_car]nin%1 and the total number of
beer wireless CommunicatibR nodes FEtELED By theWirefesge that were
agommunication tode ta determinelwhetheptheuwireless commubicationing a
IR 5 stationapy, and use g result of the, detgrmination,gs a degisign o, ¢ o
criterion whether to switch a service to one of at least two modes.
CREEBHING b L third asheet There &Eprovicd a deVige conipiising: ajreless
capparatus=as defined.abeve; andia ugsr interface. Accarding 40 a foutby 1 ca1
aspect,.there is provided a computer program cqde realizing the method _
Reh i In (RS Trt Bapacl WhAR BeEuEd by X YokBEdor PRE ording 252

|Vsc?%%pect wheén execute by
cgfifthaspect. there is proldded a coriputee grogralyyproduchén whichiaeless

Jeragramcode as defingd in the fourth, aspect is;stared jn a.computer, Y o £
an

readable medium. - 4b - According to a sixth aspect, there is provide
Vapparafis contphising: Medts fordéteffrining vhetfer &ikifdless scanning
acammiunication node-asseciatedie dhe apparatisss stationary-hBY i on nodes

luati hanges in_ information about peer wireless communication ,

d%%éu‘ ? %?e%)tgd 95% ?hew\,%,ﬁg%%é Scor%?nmtﬁ’l%aﬁ%%\!tnloodje, 5844 eFeOrmfsrﬁ’r? rmine
wESTRPASINg: detemdilingithe numbarofiidentical peeravireléss stationary;
agemmunication pedes detegtedythejwirgless ggmmunication node that, ;

were also detected by the wireless communication node during a previous
C&canting Bnd et nbfmbaY of flertwirsiess GmhtinicaforfRodds Least
tdetectetklsy. the wireless communication node; and evaluating a numerical

proportion between the number of identical peer wireless communication

nodes detected by the wireless communication node that were also
Ageteeted by tHe wiréless dompmaiCationrade darimg thelprevicusdevice
cseanning and the tatabnumber-of-peervvirsless cemmunicatign nodes .

. d%tec;ed by the wireless communication node to determine whether the
“{irefess Communication node is stationary; and means for using a result

of the determination as a decision criterion whether to switch a service to

2008 ofiat least two modes, According to.g sevent ag@%%'%ﬁeere Is

provided an arrangement comprising the apparatus as defined in the

CSBESHAspEct a globaPR&vigation satefiitd Bystémireediver add ained in
tretessoonmpricationmpadexe4Gred by a processor.

According to a f£ifth aspect, there is provided a computer
program product in which a program code as defined in the

fourth aspect is stored in a computer readable medium.



A method is described which comprises determining whether a wireless
communication node is stationary by evaluating changes in information

about peer wireless communication nodes detected by the wireless
communication node. The result of this determination is used as a

decision criterion whether to switch a §Ervice to one of at least two modes.
Further, an apparatus is described which comprises at least one
procassing;cornponent that.is gonfigyred fo, firstly, determine whether a
wireless communication node associated to the apparatus is stationary by
SRR Thandes T hBfratiSitabsut pesr witeleesBdbmmenicatishher  a
mbdes atetectestrby thecwireless communisation nedey Sesondis thepoa ratus

fgm&ggg%@agpnﬁ%%e% %% use @iresultc %1; the determinati ng%s&é\[ gr%%s;%ral out

criterion whether to switch a service to one of at least twb
H&4st ond pFGCessing coRipbreatsitherapparatitsscande implemented in the
dﬁﬁ@wggéamﬂﬁﬁaﬁﬂwﬁﬁiBﬂn@bgypp@aiE“HE%@EE&%PH&*%%%%rising:
£ eﬁc}:utlng1 softwarg Tgéogram code for realizing the required functions.
Alterhatveny Gt colilfbe B HENCce @lcircdittat iddsignedts reatizeeless
ahemequired fumctions rfodinstancelimplemented inbg chipsetor a chjplike- s 5
Aaintegrated; 55 - cirguit. The described apparatus can be for example
identical to theocomprised procl(e%(s%singwceorrﬁpon%%ﬁ%ut f[tg?ﬁtff 450 By the
WorRpisE adatfeiardsrmpements. THe apparatus ceuldfosthépbe foscanning

sexample atpedule preyided for Sjptegrationinto a deyice, like.awirgless 4.«
d%qgrgrgggg:atiqgl terminal or an accessory device for a wireless

communication'terminl. AlLo-GEsdtbed isHHBViEe EdmiRing file;  and
eapparatusras 19 described-aboveanchintadsdlition @-usetinterfacenThiSer of
devi i receiver for. a_positioning system.
li%\gﬁg\%yag%%gmﬂg % j{?}ﬁigd e%/(i%ce %gﬁ a sj%lé)onm pr?“lés%%swir% aggoted by
LESmHiRIBAGST ndtRTMUTIfEHR Atvelyrsrifet intaddition Fthiscdevicedray: cted
balsoche 15:a mohilederminaluMoreaves»a corpRUter programgode is, ..« .,
<described, Whic%realjgzr?s the degc ibed method when executed by a

Processer. 20°Further: & compte? progFaipFdducts desefiBéd in Which-ess

communication nodes detected by the wireless
communication node to determine whether the wireless
communication node is stationary; and means for using a
result of the determination as a decision criterion

whether to switch a service to one of at least two modes.

According to a seventh aspect, there is provided an
arrangement comprising the apparatus as defined in the
second aspect, a global navigation satellite system

recelver and a wireless communication node.



such a program code is stored in a computer readable medium. The
computer program product could be for example a separate memory

device, or a memory that is to be 25 integrated in an electronic device.
Moreover, an apparatus is described that comprises means for

determining whether a wireless commUhication node associated to the
apparatus is stationary by evaluating 30 changes in information about
Ppegewirelesscomunicaion nodes detected by theawireless ;|\« nerher

communication node. The apparatus further comprises means for using a
Fedult 851%8% StERINALIGH A3 A dédSI6n thitetiohiwhethél td svitcra uat ing
semvice: t0 dne of dbleasttivo:madest - Bee Currently-the majghity.0f-a 1 on

' ' have inertial sensors integrated due to cost and
ﬁ;%;a? clir?s%\r@a%%fég%g%vgﬁ%if?felréﬁtfv?/ﬁésle‘ég%%m mdicatich géjﬁ%@oilit%ge
HPé fndre &din§ iy dd dedite devices] Manysdevices are provided with WLAN
conneetivity, Bluetaeth(r) soapestivity ;0L,s9me other similar connectiyity, . .
t‘l"dhese may, be used to help determine whether the device is stationary or
hot withoat having to resort to a dedicated and expensive inertial sensor.
Thus features that are conventionally employed for non-positioning

tignality are uigg for motio tection. Depending on the result of the
ﬁrgggg%gaéte%%oﬁ ,a ser%l&c%éma%/] ggessv(\;i]t:c e%ci?n ?&ﬁggof: StiBAstwo °F
Ififierent ifo desC ThE TsosirB BRI plovidestiowscostakid efficientt o,
neans for deteetingithat adeviceis stationars Jhenade cauld already, be
2 Ig%gféﬁ?e%d%vic%ﬁndéarimaril be used for some other functionality,
al Rction of BEMYStationaty To be Houddat hg adtidcHal east

owing the detec
dhyriceorspate [The.abtaimed motiongeformatier: car beuisead o cat i on
different sepvices and different.service modes, In an exemplary |
embodiment, the at Iéast two modes ofsthe service of the' method: -
SFESDed abové Ay BempTse ASmeae WitHigher-powerscensuemptioh of

rand asnedenwithdowear pewer eensumption: Fheservice may-he for, .,
ex m%Ie a serviceé%m\t/ic()jednbé/ a receiver for a positioning system which is

%inked tothe Wireless commtinicatiod note®Fhe SER/EY further be

switched to a mode with reduced power consumption in case

The at least one processing component of the apparatus
can be implemented in hardware and/or software. It may
comprise for instance a processor executing software
pregram code for realizing the required functions.
Alternatively, it could be for instance a circuit that is
designed to realize the required functions, for instance

implemented in a chipset or a chip, like an integrated
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it has been determined that the wireless communication node is
stationary. Also the information of which a change is exploited can 5 be of
vaviouskings:7The information about the peer wireless commurigations1esase:
nodes may comprise for instance the number of peer wireless
communication nodes detected by the wireless communication node. 10
If, for example, it has been determined that the number of peer wireless
communication nodes detected by the wireless communication node is
equaf it o schs’ BT6r this nforafidhinafBe fdicativehare
wireless communicationmoger issstdtipnary: Fhis indicatiomis 15 stronget,
the. greates the qumber.of.delected, peer wireless commynication nodes is.

The information about the peer wireless communication nodes may
al$teoriprise fofnstdince’an fdétticatidn e 8aeh eeieddd peer
witeléss cotmimunicationanade: Asa further example«if i hasbeen cation
determinedsthat the identification of all peerawireless communication

nodes detected by the wireless communication node is equal in 25 two
scan&™her? tHis fhformatioRhay also be indicative that the wireless
communication node is stationary. This indication is also stronger, the

greater the nymber; of detected peer wireless. communication nodes is, 30

In certain embodiments, this identification may comprise a machine
adtEikicoyeinghings. @nd in addition a user interface. This
device may also comprise a receiver for a positioning

system. Alternatively or in addition, this device may
also comprise a wireless communication node.
Alternatively or yet in additicn, this device may alsc be

& moblle terminal.

Moreover, a computer program code is described, which
realizes the described method when executed by a

Drocessor.

Further, a computer program product is described in which
such a program code is stored in a computer readable
medium. The computer program product could be for example
a separate memory device, or a menmcry that is to be

integrated in an electronic device.

Morecover, an apparatus is described that comprises means
for determining whether a wireless communication nods
associated to the apparatus is stationary by evaluaving
changes in information about peer wireless communication
nodes detected by the wireless communication node. The
apparatug further comprises means for using a result of
the determination as a decision criterion whether to

switch a service to one of at least two modes.



- 8 - a signal received from each of the detected peer wireless
communication nodes by the wireless communication node. As yet
another example, if it has been determined that 5 the difference in signal
strength of all or most peer wireless communication nodes detected by the
wireless communication node in two séans is less than a predetermined
threshold, then this information may also be indicative that the wireless

cormyRIcation Rade is 10 statiopary.with a.ceitain probability, This, .
jndicatior:}is also stronger, the greater the number of detected peer

Wirdleds comitiication NotEsis At istothe tindétetoot tRaf différent
types-okl5 inforniaticnrabqutpeer communigationsnedescmay @lsesbe or

' in.combination Determining whether the wireless
&c%?ngrkr?%ﬁ%%%r% n%gg %gé%ﬁgrjynr%%g, i%gb%n%ger% o\é\fier}nvéln ,ecso‘mE)/Ir"fgéY the
POellewiny: Thetrivdléss communiddtionarodesstansifor be@rlwiréless h®

«compunication nodes o detesming-the;number ang, identifications of the.
detected peer wirelghsss communication nodes. Then the number of

Tidentical pEEF wirdless CdnftRCAtoR nstEs BetectdtFdGitg fre sean 25
ghatwerexalgowetected diring atpresiolsssuch scap@nd +c a dedicated

and expensive inertial senscr. Thus features that are
conventionally employed for non-positioning functionality
are used for motion detection. Depending on the result of
the motion detection, a service may be switched into one

of at least two different modes.

The disclosure thus provides low-cost and efficient means
for detecting that a device is stationary. The node could
already be a part of the device and primarily be used for
some other functionality, allowing the detection of being
statlionary to be added at no additiocnal cost in price or

space.

The obtained motion information can be used for different

services and different service modes.

In an exemplary embodiment, the at least two modes of the
service of the method described above may comprise a mode
with higher power consumption and a mode with lower power

consumption.

The service may be for example a service provided by a
receiver for a positioning system which i1s linked to the
wireless communication node. The service may further be

switched to a mode with reduced power consumption in case
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the total number of peer wireless communication nodes that were
detected during the scan is determined, The numerical proportion

betweanthizgyumber of identical peer wireless communication:pedes@andsasa:
the total number of 30 peer wireless communication nodes is then
evaluated to determine whether the wirgless communication node is
stationary. -9 - Determining whether the wireless communication node is
stati,omary may further comprise evaluating in addition a further value
determined 4574 faRcidi b fife totaimumbel of pees wifgtagenication
conmAanicatiohaigdes:detected by 5 the wireless communication node.
The greater the total number of detected peer wireless communication
nog s is, the more important a relative change in the identities of the
detdcied pier WHFGIEES T CofmmiticaTior noaREdE ARSoStHe Grdter fife:
totak namberofdetettetipeefvirelessccommiunication: nodas is;4be more

important the prapertion.of defecieqpeer.wirgless cammanication.nades
with significant change in their signal strength is. In order to simplify 15

calcllaftiies, the Possiie rtimBers’sr dotsttsY pabr Wirelesiss detected
cammiunicationsnedes maytbe Qreuped, eact:group being associated to a
respective importance factor. To this end, for instance a look-up table
could be employed. 20 Determining whether the wireless communication
node is StatiGraRFmay resultFdr stahcs rFa detsrmination that ereres
locdtigr ehange ©f¢he wireless communicatidanote: eegusred,0rime
l09§§%ﬁg@gnggﬁ£&h§8§9§855QQHE“BQRQHQQ1“§H3QﬁﬁPQEQNQL“L;en

unsure ) '
this information may ke indicative that the wireless
communication node is staticnary. This indication is
stronger, the greater the number of detected peer

wireless communication nodes is.

The information about the peer wireless communicaticn
nodes may also comprise for instance an identification of

each detected peer wireless communication node.

Az a further example, if it has been determined that the
identification of all peer wireless communication nodes

detected by the wireless communication node is equal in

two scans, then this information may also be indicative

that the wireless communication node is stationary. This
indication is also stronger, the greater the number of

detected peer wireless communication nodes is.

In certain embodiments, this identification may comprise

a machine access code number.

The information about the peer wireless communication

nodes may also comprise for instance a signal strength of
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25 whether a location change of the wireless communication node
occurred. For example, this determination may be made according to a
NyRekigahualye that is indicative of the probability 30 of a motign.0f3.5-/060001
wireless communication node and that is obtained based on the availab(e o
information about peer wireless communication nodes. If this value is
above a first threshold, then it may be determined that the wireless
communication node is not stationary. If this - 10 - value is below a

se€onid Treshbid abHieh ih AR GREwobld-be |6wEr tamitheefirst wireless
threshald; then itmaydoe: deteymined thatthewireless communication e |
node is stationary. If, on the other hand, this value is between the two
threshold values, then it may be determined that it is unsure whether the
wireleg§ EomifiliRitatiol Hiotleis statiofafzer REETHedisclosure! cahble
used<for exanypledor service;modes-of-a positioning system.service.-khe
positioning system can be in particular, though nat exclusively, a GNSS,
Iikg%ﬁé.gf%gfobﬁnr%ﬁééﬁbtnl §§te‘llff§ s eer%e(qéf" %’é%?%afghﬁé yased
augfrientation systemBBAS), fifashzenfth satelfites syidtem (QZSS), local
aregaugnentation ﬁﬁaﬁ%@n@—%ﬁ)ﬁ@@@ cgmtﬁraﬂg%ﬁﬁéﬁaﬁgz h%ﬁl s
makes Use of pseudalites instead of true satellites, but these pseudalites
e e S o D o e
thistasplfcation. ¥ Sthas the: advamagethab it eriabled aipositiohing tunder 1 s
indaencenditiogsas wek. The exploitedawitelgss.communication: peor
cqgfrbeilgtggsssc%% bet{l%rcqxrargplleﬁ (grcllousgr}i not exclusively, short to medium
range wireless communication capfbllitlé’“’s”, like Bluetooth(r) capabilities,
personal area network capabilities, wibree(tm) capabilities or WLAN

capabilifies; Accardinghs the employed wireless copypunication node
c%qucpg fag[ e&(rgrg@]eugjth_eé gTBIuetootrh Q v%igeless communication node,
or'a hode of a personal area network, or & wibree{thn) Wirblags -3¢ 22
cotffuricatich Rbdecebastationef a wireless local area network
(WLAN), but also any other type of node enabling a wireless

c unication. The disclosure can be employed for example in very,
il e RS St e e el R R

2 2 Wi

éctronics applications.
professienar sé At also forefuprdpplications, sushras secamsumer
emertainment electronics: devise dikera mohileiphone gr adnohile §ame s
consolci. . . . . . .

wirvelegs communication nodes to determine the number and
identifications of the detected peer wireless
compunication nodes. Then the number of identical peer
wireless communication nodes detected during the scan
that were also detected during a previous such scan and
the total number of peer wireless communication nodes
that were detected during the scan is determined. The
numerical proportion between this number of identical
peer wireless communicaticon nodes and the total numbser of
peer wireless communication nodes is then evaluated to
determine whether the wireless communication nods is

stationary.
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The service mode in question is not restriced to a mode of a positioning
receiver, nor is it restricted to relate to power consumption, nor is the

infasmaigrsey about motion. Any other service which may  pew/erpz067/068901

advantageously be switched in one or two modes depending on
information about the environment as psovided by the present disclosure
may be substituted for the positioning system as described for this
exemplary embodiment of the present disclosure. For example, a radio
tunérRal-dedieh forfreghehcids witly befter fFecdptior-eltdpecifie fadio s
statiornsi whensit hag beentdeiermingd that the sadigds et Stationary;: Thiss
functignallty may.be tumed off when,the radig is siatiopary, As another
example, a service making use of one or more sensors may be switched
frotirafihachive Piede i ansdactivecHiddea upon the detdetionofinsteh of a
wirgless: Commpication node: andlorswitched to an inactive mode when it
has been determined that the wireless communication node is stationary. .
Alternatively, the service may be switched from a mode with larger time
intefFald BetvieentheaSafemeRtdintg adhode With pibredrequenite L ess
measuiementsidepending onsthe-detegtacpresence-prabsence:ef ve
m%gon Such SeNsors réjna%/iiggluge u u;gliée Qég%lﬁimitgg to, com _ass%es

£

ange 1In "t id ias i DRET Wirtelekss
thermometers ang barometers. - 12 - Compass alrectlon, tempera ure,

atfiospHeHEPresBure 8. may dontibufe o & everall icturesiza user's
situationr Yet anotherexamplerwould-be assenvige for daheling digitakdata,
sugh,as, photas, videos or vice records. \hile it s determined that a
wireless communication node is stéfionary, a modle”’méyLbe sefected in
whichedlE§ ey eigital datd Efeateadn drnedl thé fvdeimaybechange in
autpsiaticallydabeled - fardnstanse with dacationdpfermationsabout a last
d%teirgi ed or rrpﬂanura}ﬂg en{;g@dm%gsi%iggbg the ijrglegs com unication
Onithe othér handFonce it has been determined that thehwiréless
commrfUfieaticiPhHote is ablangepstationary, e mode rray be eptereddnp
Wb@bﬁ@?aﬁ!@&%h@&h@cistf@rlanﬁ&s@J_@?B@:}@Ug%ﬁ#@PﬁJﬁ%;@t_ aL&,a;Qrd,a_be*@@I
with the indjcation that the location information far the digital data is
ur%l?rfoswref,n Glt‘ Iaé%fe&'@ﬁgacno%?in%oﬁ% ygﬁﬁga%‘ah}%?orcmoalﬁ%% fom a- toyed.
positioning receiver. Different profiles for mobile phone operation that can
be activatad whenitbe wser of the mehilesphergds: feraxample,dpa : s
meeting. n.a.cay or outdogrs allow different confiourations and services of
the mobile pl%ne to Be active dsepen%mg o environmental conditions. To
givesdn exahiie ahédnasting profilederidrally deadtivatesan acoustic
ring-tene apg-activatesithesvibratien funationality-ef:thednobile phongs In- g
fl{gthreerl%xgmglg th% E:Qgeglrg di%clr sure may be,analpgpgsgy used to
alifomatically SR T & first profile for & Stationary opération and t6 a
SEEEHE profile fora oving operation. Differept piofiles rrayrrasuftfor on
exaaple iraxingstone being played back with a different volume. - 13 -
Similarly, it would also be possible to offer applications and information,
which are only useful during motion, to a user only whenever a motion is
detected ByrswitchHing o 2ecorrasporiding Jemricemodeicand toofféng to
applications-and informatign: which: are: enly useful-while adiseris i1 ; ¢y
stationary. 1o a user gnlbé/ﬁv‘yggggverﬁno mg}thﬁnﬂls{d%tecge by Sc\éwtchmtg to
a c”orrespon‘"dgfn‘g service mode. inb?ﬁag‘rup&séﬁ*ttﬂ‘eoapﬁhcaﬁoﬁq‘or fhet 1=
pPEsentdisclosarscan belseary mithebredical fislth Forhedith feasens,
pefsensmay-heresammendediigmmoyve ar notmove fercertaindimes of
dpyarfor periain, duratigns, I thess cases, detecting that wireless
communication nod€ carried 6y suck a personis’in motion B6cor Fieng to
thié presem disclosuieaiay be tsed td switth & tecdrderinte d Semiides
mode in which it is recording in digital memory that the person is moving.
Thus afterwards it may be checked whether the actual time and duration
of movement of the person during a day, a week or another period of time
corresponds to the recommended time and duration of movement during
this period. Similarly, if a wireless communication node carried for
instance by an elderly person is in a mode indicating that the node is not

moving for a long time, then a call mode may be activated that alerts
comenne tn checlk whyv the elderlvy nerecon annearce to he otatinnary



It is to be understood that all presented exemplary embodiments may also
be used in any suitable combination. - 14 - considered in conjunction with
the accompanying drawings. It is to be understood, however, that the
drawings are designed solely for purposes of illustration and not as a

definition of the limits of the disclosure, for which reference should be
made to the appended claims. It should be further understood that the

v@@ﬁ@ng@af@dl@udréwghégéﬁ@e@ﬂde@%é they %Jﬁi@%ée%iné@ﬂ_b ddﬁdcté)se
conceptually illustrate the structures and procedures escribed herein.
BRI BES R O OF e MOTRES RS TG o i 1T mey be
csthematically fllustrating: avsysm mwht@mam@m@od 'tmenkp;ﬂeéha =
dpyentign. may bedimplemented; Fig, 8'%&&?6?;@?% blog udéa%fgmqoft%%en
apparatus in the system of Figure 1; Fig. 3is'a diagram schemaylca Fy
SilGstratihgtars 8fvirorin&itiofthe apparatas ofthe dysteth of Rigured that

iduring adfiest radigrscancrig: 4is a diagramsschematicalbsillustratingsan 1
etnvironment of the a[.t)paratus of the system of Figure 1 during a second

“Tadio scan,” °0 o0
The disclosure can be used for example for service modes
of a positioning system service. The positioning system
can be in particular, though not exclusively, a GNSS,
like GP3S, global navigation satellite system (GLONASS),
satellite based augmentation system (SBAS), guasi-zenith
satellite system (QZSS), local area augmentation system
(LAAS) or & combination of these. LAAS makes use of
pseudolites instead of true satellites, but these
pseudolites are to be understood to be covered as well by
the term satellite as used in this application. LAAS has
the advantage that it enables a positioning under indoor

conditions as well.

The exploited wireless communication capabilities can be,
for example, though not exclusively, short tc medium
range wireless communication ceapabilities, like
Bluetooth® capabilities, personal area network
capabilities, wibree™ capabilities or WLAN capabilities.
Accordingly, the emploved wireless communication node
could be for example either a Bluetooth® wireless
communication node, or a node of a personal area network,
or a wibree™ wireless communication node, or a station of
a wireless local area network (WLAN), but alsoc any other

type of node enabling a wireless communication.



Fig. 5is a flow chart illustrating an operation in the system of Figure 1 in
accordance with an exemplary embodiment of the invention; and Fig. 6is a
diagram from which a determination may be made whether the apparatus
of the system of Figure 1 is stationary_gr not based on available
information. DETAILED DESCRIPTION OF THE INVENTION Figure 1
illustrates an exemplary system, in which a selection of a service mode

ﬂE@eQﬂﬁmeHﬂEﬁmBéﬂ]%éw%%§¥6§gwﬂygpaggﬁ ggsfﬁn$§ky small
imglelme%ted. :I'h%sys em comprises an arrangement 103 mcludmg an
Sipparattis 160" A NS SYeckiver 161 3nB a witeiess tomhurieatiditnode

Oy Thedsybtem furtiierscomprises k:beacons=104-and varous peer
Aiseless communication nades 10,5, 106,107, 108, The apparatus 100 of

PLa
arrangement 103 comprises procéssing means configured to implement
Qkﬁﬁﬁg%miﬂﬁhﬁ%VTﬁ@ like 2 mobile phone or a mobile game

console.

The service mode in question is not restriced to a mode
of a positioning receiver, nor is it restricted to relate
to power consumption, nor is the information only about
motion. Any other service which may advantageously be
switched in one or two modes depending on information
about the environment as provided by the present
disclosure may be substituted for the positioning system
as described for this exemplary embodiment of the present

disclosure.

For example, a radio tuner may search for frequencies
with better reception of specific radio stations when it
has been determined that the radioc ig not stationary.
This functicnality may be turned off when the radio ise

stationary.

As another example, a service making use of one or more
sensors may be switched from an inactive mode to an
active mode upon the detection of motion of a wireless
communication node and/or switched to an inactive mode
when it has been determined that the wireless
communication node is stationary. Alternatively, the
service may be switched from a mode with larger time
intervals between measurements into a mode with more
freguent measurements depending on the detected presence
or absence of motion. Such sensors may include, but are

not limited to, compasses, thermometers and barometers.



15 processing means may for example be a microcontroller unit, a
miniatuie computer, a dedicated integrated circuit implemented on a chip
or a. signal processor. The apparatus 100 is connected to receiver 101,
which is configured to receive positioning signals from beacons 20 104.
The beacons 104 may be satellites:“te]r?es"trial beacons or a combination
of both. The receiver 101 may be for instance a receiver for a Global

m\@%@nﬁ@t@w@q§a{§te£@nl}5@r%@§r@,a"'§9n&fs%%ﬁ§5?er° dora,

terrestrial navigation system based on GSM localization 25 techniques’like
Tell id&Hitificaion ahE finfe iffefehceSFaH VAl TDORE Oy by #iay 'of
examgple,dhwill be assumed in the following that the beacon 104 is a GPS
satellite and that 30 the receiver 101 is a GPS receiver. The apparatus
100 may switch this receiver 101 in a mode with reduced power
CohsamplibA I TRiSEaR mean tdrdidgethe reeeiver 0T off comiptétilyg or

dedueing itsqmeasurement io,vrate, onifitisbased ona. ocoras.
Il\m|;:tgto%processor, switching it into sleep mode. The apparatus 100 may also
iitch the réCeivér BT bRER intd lilyopihatiorat PnodE Tt enrami But node

Swi
irot egessariy,the mpparatus.d 00wray alsedeseaive:d pOSIoNiAg 1 such
Jdnformation fr 1e.re iver 101. This may be the raw measured data

fr(fsjr)n the recef\%rgio%déggm%% boeralrrléagcfy )ér%%erslgedqe and Hespe(?mined
POsHiGh- iformatiom P Thas! thé attual pregessingicfithe positioning data
imay eeeuiintherecaiver 1QLer indhe apparatus 109,10 T D?Zyap&f’f‘{%tyéd

100 is further_connected, to wireless communication node 102. This

Riiteleds CommuniSatioh fode’ $05 MM b based Bn dryof £ RideVariegier
hefrwireless:eormmumnicationgprotocols; v list®f examples: Which:isdeys

communication node is no longer staticnary, a mode may be
entered in which the digital data is, for example, no
longer labeled at all, or labeled with the indication
that the location information for the digital data is
unknown, or labeled with continuocusly updated information

from a positioning receiver.

Different profiles for mobile phone operation that can be
activated when the user of the mobile phone is, for
example, 1In a meeting, in a car or outdoors allow
different configurations and services of the mobile phons
to be active depending on environmental conditions. To
give an example, the meeting profile generally
deactivates an acoustic ring tone and activates the
vibration functionality of the mobile phone. In a further
exampie, the present disclosure may be analogously used
to automatically switch to a first profile for a
stationary operation and to a second profile for a moving
operation. Different profiles may result for example Iin a

ring tone being played back with a different volume.



15 no means exhaustive, includes Bluetooth(r). or Wireless Local Area
Network (WLAN), like Wi-Fi(r), wibreen" or Zigaee(r) The arrangement
103 may be constituted by having 20 apparatus 100, the receiver 101 and
the wireless communication. node 102 as separate but physically

sennected ynits or even devices gonnscted:hy wires; Alterpatively, any

two of them. may be combined in a device electrically connected to the
ARtihtE rEishRE Ve 28 thitf E5MpbneRt: I fitherembadithant of the
ihvehtignraditthree, ofithe components apparatls 100, Jegeiver,101 and

' mupication node 102 may be comprised in a single
%rgé%;?ggpdeyicng %%*v{/lgulacfhgn %\'/r?nrgrsrgﬁ &maft 163 '30°Rs BRAe

BExdniple, Hrfangenvent 103 hay besorctomgrisera miobile device, passiblyn 1y
@smehile phone, an glectronic wristwatch..an mp3 player, or S‘Iﬂ'g'ar

vice, either with an internal receiver 101 for a positioning system or -

"ie L2 E6An&idNb di exteriit st Fébeiver O &id ftfthe? either

compriging:dn interal wiretesscetmmunication node 102 or electrically
connected to an external such wireless communication node 102. For

example, the arrangement 103 may comprise a mobile phone with
HgétodthCerimetibAdity el kBluetooth® devite. Anethenexamplelweulde

dena mobilecphone with wikreemsfungtionality. As.another example, the

mobile 10 phone may also .haveZigBee(r) functionality. Yet another
SEXanpl8 c‘gﬁi}ﬂtg a%ﬁt%%%%?ﬁﬁﬁeﬁﬂa‘?%‘@s@% WeANtove for
certain times of day cor for certain durations. In these
cases, detecting that a wireless communication node
carried by such a person is in motion according to the
present disclosure may be used to switch a recorder into
a service mode in which it is recording in digital memory
that the person is moving. Thus afterwards it may he
checked whether the actual time and duratiocn of movement
of the person during a day, a week or another period of
time corresponds to the recommended time and duration of

movement during this period.

Similarly, if a wireless communication node carried for
instance by an elderly person is in a mode indicating
that the node is not moving for a long time, then a call
mode may be activated that alerts someone to check why

the elderly person appears to be stationary.

It is to be understood that all presented exemplary

embodiments may also be used in any suitable combination.

Other objects and features of the present disclosure will

become apparent from the following detailed description



station or a laptop computer with either an internal BluetoothO device or
connected to an external Bluetoothe device via a universal serial bus
(03B), for example, 15 This external Bluetooth(r) device may be a mobile
phone with an internal GPS receiver 101. The arrangement 103 would
thus comprise an apparatus 100, the Iéfﬁto‘p computer, electrically
connected to a device comprising both the Bluetooth& wireless

gepvnunication pode, 102, from hich i y ive information, and
the GPS receiver 101. 90?1|y bfv%a%lﬂtﬁﬁ%xgﬁ%lé%lt% %ﬁmengslsnﬁné% h'the?® -
Tolloting th&tth& Wifeled Emmitmieation nodes 10l $05-251.08 are. re

d@aé@mﬁa{r)srlﬂc@s}fr Th@rdifgﬁefgﬁb?]lggeﬁﬁ c%mm(lé&iga&@rbﬁroé%@'%g@feé s a
idely i in connectigns that they allow (point-to-point, o
%\%?r%%é?r%%tlpgi%t%gned 3"%%?)%%?0\%?% HrmefecSrbitfated’n + <h
Gerfarally spediing, chovrever deadhrnode obtheariteldss: tartimunigation

pretocel bauestion can detestand dentify peer nodes 103108 of the
ame protocol that are located within the respective range of the protocol.
% Fdition, 580 RodaYs a0 perormT S iféasurefiris n signals
camitterl thyepeer nodesdryrscanning-and thuswithout beingnrecessarily
Cp@gggggggfoﬁg%%elﬁ?er nodes, such as determining the respective signal
strength of peer nodesat are within the range 5 of the protocol. Figure 2
illustrates a more detailed exemplary view of the apparatus 100. In this

examplerapparatus-i0Qis amyicreeentsaller unit with a general purpose
processor 200 10 running program. code that implements the functionality

of an embodiment of the present invention. The processor may also run
Fprogram code fer divide yarietyrofrothercally illustrating a system

in which an embodiment of the invention may bhe
implemented;

Fig. 2 is a schematic block diagram of an apparatus in
the system of Figure 1;

Fig. 3 is a diagram schematically illustrating an
envircnment of the apparatus of the system of
Figure 1 during a first radic scan;

Fig. 4 is a diagram schematically illustrating an
environment of the apparatus of the system of
Figure 1 during a second radio scan;

Fig. & is a flow chart illustrating an operation in the
system of Figure 1 in accordance with an
exemplary embodiment of the invention; and

Fig. © is a diagram from which a determination may be
made whether the apparatus of the system of
Figure 1 is stationary or not based on available

information.



10

15

20

25

36

functionalities concurrently, for example in separate threads or processes.
The processor 200 has access to an 15 interface 201 that may be used

f%(? i{]&gm? 64the receiver 101 into a reduced power mode and also for
witching it back to a fully operational mode. The processor 200 T
has access to a data interface 202 to the receiver receiving positioning
signals. The processor 200 20 may use information from the receiver 101
to determine its global position, for example by making GPO position
caledlations balsedriolr GRO daifa Téeeivsu $2om GPO receiver 101. The
processor 200 also has access to a data interface 203 to the wireless
communication node 102. The 25 processor 200 may receive information

abait <ignalm andpdet Wited8s Corfimbmication Hodes 105-108Fom
wirelesstidommuhicationmode 1023dalthissdatainterfacer203. Fhesn
processar 200 alse.has access to data mematy 305430, This.memory 205

may comprise random access memory (RAM) as well as read only
memory (ROM). Three types of data that are relevant for the present
inVention Srersavediin thissexemplary epshediment ineémory: 205 o Fisstly,
these ds-the, pragram gode 206, for the posifioning system, THs, -.19 -

proogramwc_;gde 206 implements all algorithms and procedures for
procassing the datal fetBived fror thesdathihteltace ™02 to e pésifioning
systenvreceiveér 204 Secondly, there isithe:prograneade: 207 for-matiens =
detectiong which 5 implgments the functionality for determining whether or
not the wireless communication node 102 interfaced by the data interface
203 is stationary or not an.d the functionality for causing a switch between
differentpewer. mrodes ofthesG NS S seeeiver. 103 .cEhirdly sthere is:ces s ing

means configured to implement various zlgorithms. The
processing means may for example be a microcontroller
unit, & miniature computer, a dedicated integrated
cirouit implemented on a chip or a signal processor. The
apparatus 100 is connected to receiver 101, whioh is
configured to receive positioning signals from beacons
104, The beacons 104 may be satellites, terrestrial
beacons or a combination of both. The receiver 101 may be
for instance a receiver for a Global Navigation Satellite
System, like GPS, Galilec or GLONASS, or for a
terrestrial navigation system based on G8M localization
technigques like cell identification and time difference

of arrival (TDOAY.

Only by way of example, it will be assumed in the
following that the beacon 104 iz a GPS sateliite and tha+

the receiver 101 iz a GPS receiver,

The apparatus 100 may switch this receiver 101 in a mode
with reduced power consumption. This can mean turning the

+

receiver 101 off completely, or reducing its measurement

7160903



i0 the data storage portion 208 used for saving data generated by the
program code 206 for the positioning system and generated by the
%@5@6@/&&%‘% 207 for motion detection. 15 Figure 3 iIIustratesPthej _rggbile
apparatus 100 connected to the wireless communication node 16378
described above during a first radioﬁsci%n of the wireless network
environment by wireless communication node 102. At this time, there are
present within the range of the wireless 20 communication node 102 with
MAE:Aumber 2478, firsbpeerwinelessicomopunication: nodesi 302 with i+
MAG pumber3215; & segandpeer wirglessrepmmunication.node, 303, with
MAC number 2474, a Hhird peer wireless communication node 304 with

MAC hifiber 1395, 2 1burth: pesl wirkl&s§ 55 chmmunication ode 365

- with MACIuraber 8690 aind abfifts peer wirglessiommunidationraodeve

CF
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306,withi MAG, pumber 8073, Each wireless cammupication,node,;thus .,

alsg in particular 30 the X\/jrefﬁ!§§s communication node 102 connected to”
the ‘mobile apparattis "t00; reglfarly 4t pefiodicafly $&ans the ©F 1t way
efvirenmentiorpeer wireldss commmonicationchaoesi Thiswradid scaacam
take:place without establishing.an actual connection 1o the peer wirelgss,

cg}rpml%niggltio%g ZQQZNPn,Qgges inmavue'stio“n, since it is a necessar

précondition for doliig 8. - the wirsfess cominumieation protdéol: each

wireless communication node is endowed with an identifier that is at least

logally unique. fThatis,na e detected peerwirelgss communication

nodes have the . . L k
communication node 102. This wireless communication node
102 may be bassd on any of a wide variety of wireless
communication protocols. A list of examplies, which is by
no means exhaustive, includes Bluetooth® or Wireless

Local Arca Network (WLAN), like Wi-Fi®, wibres™ or

The arrangement 103 may be constiturted by having
apparatus 100, the receiver 101 and the wireless
communication noae 1(2 as separate but physically
connected units or even devices connected by wires.
Alternatively, any two of them may be combined in a
device electrically connected to the distinct respective
third component. In a further embodiment of the invention
all three of the components apparatus 100, receiver 101
and wirs communication node 102 may he comprised in a

sles
integ

o

singl ated device, which would then form

¥
arrangement 103.

Az an example, arrangement 103 may be or comprise a
moblle device, possibly a mobile phone, an electronic
wrist watch, an mp3 plaver, or a similar device, either

with an internal receiver 101 for a positioning system or

G07/060901
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same identifier. In this particular embodiment of the present invention, this
locally unique identifier may be the machine access code (MAC). The

ine access code data communication sub-layer provides addressi
a’gﬁ g{%%:&ﬁ%%el access control mechanisms that make it poss%lgﬁfggug
nodes to communicate within their respective network. It is a part of the
data link layer or layer 2 of the seven-layer OSI model. The individual
nodes may also be identified by other information if it is 15 available.
THus; atrsmtpoint rctime, the wirsldssscommunieatienr node 102-hdsir-her
information-ahaut Row many andawhich peerwireless communication .
ncig%qs are within the range determined by the respective wireless
commUMICEHSTT protodot- Tn BigHre=: dHis iR iftstfated bythe Hathine 20
actessicode numbserigiven for thedrréléds communication node 102 and
the peer wireless communication nodes 302306. In addition, generally the
strength of the signal. 25 received from each peer wireless communication

n6dé is ARbFastermiried at tHeXiiiaidss comtitinicatinricde 105°By e
regutady petforming theorddio Stan;ternpdrat variatiens in the strengthof
thesignal received. by each peerwirglgss commupication node may,be

ascertained. The . . :
wipres™ functionality. As another example, the mobil

ﬁ/g(i@%l

phone may also have ZigBee® functionality. Yet another
examplie could be a laptop computer that is also a WLAN
station or a laptop computer with either an internal
Bluetooth® device or connected to an external Blustooth®
device via a universal serial bus (USB), for example.
This external Bluetooth® device may be a mobilé phone
with an Internal GPS recelver 101. The arrangement 103
world thus comprise an apparatus 100, the laptop
computer, electrically connected to a device comprising
poth the Bluetooth® wireless communication node 102, from
which 1t may receive information, and the GP3 receiver

102,

Cnly by way of example, it will be assumed in the
following that the wirelesgs communication nodes 102, 105%-

108 are Bluetooth® nodes.

The different wireless communication protoccels differ
widely In the kind of connections that thay allow (point-
to-point, point-to-multipoint) and how control over
channels is arbkitrated. Generally speaking, however, each
node of the wireless communication protocol in guestion
can detect and identifly peer nodes 105-108 of the sanme
protocol that are located within the respective range of

the protocol. In additicn, each nede is able to perform



14

15

20

25

30

30 totality of information available about the peer wireless communication
nodes is denoted radio fingerprint. Some of these wireless communication
nedes may.he an integrated part of devices, which in turn may forma - 21

- personal area network, which is a computer network used fo CHEPIN0TA60961
communication among computer de_\_/ic:‘qgs, (including telephones and

personal digital assistants) close to one person or to one particular device.

A group of wireless 5 communication nodes, for example BluetoothO

nodsess mey: forneagitenetm, avhich lis anadheg computer netwerk efall
th@é&@%&ﬁ%e%Q@V@ﬁééh%&%ﬁwﬂﬁhWJ?P\%ﬁ?ﬁ?&%&%Q%%-E%%%%c.ed 0

networks may be formed automatically when two or more peer wireless
comimtinidstion ROAES ars #F 10 BUGIEAL Proximity BhEl mayhredisgsived
againwhernsthesrespective wireless communication nedesiaretquisidethe
rapge;of the wireless communication protocol. Likewise, individual
wireless communication nodes may join or leave such a network at any
time. 15 Figure 4 illustrates mobile apparatus 100 connected to wireless
cdfhmunication hode A02:duringa:second:radiol sear@h the-wireless o r

network environmenty e, ata fime.later than.the radio scan illustrated by
Figure 3&?he 20 apparatus 100 and the vl‘l\]iiif?ri{(;-kféssac(%m?nu'r%*ll(‘:satTo:?n&rn08eaL

102 &ré idhiticat to the miobilé ‘dpbatatlis 166 Aridl thewitelegg cessor 200
cammunicatiorspode 102 sespectivehy; froraFigure3. Atithis peint in tine, ¢
there are present.within the rapnge gf the wireless communication node
102 a first peer wireless -
also run program code for a wide varisty of other
functicnalities concurrently, for example in separate
threads or processes. The processor 200 has access to an
interface 201 that may be used for switching the receiver
101 into a reduced power mode and also for switching it
back to a fully cperaticnal mode. The processor 200
further has access to a data interface 202 to
receiver receiving positioning signals. The processor 200
nmay use information from the receiver 101 o determine
its global position, for example by making GPS position
calculations pased on GPS data received from GPS recaiver
101. The processor 200 alsoc has access to a data
interface 203 to the wireless communication node 102. The
processor 200 may recelve information about signals and
peer wireless communication nodes 105~108 from wireless

communication node 102 via this data interface 203.

The processor 200 also has access to data memory 205,

This memory 205 may comprise randem access memory (RAM)

as well as read only memory (ROM). Three types of data

o

that are rele

6]

vant for the present invention are saved in
this exemplary embodiment memory 205, Firstly, there is

the program code Z0€ for the positicning system. This



n

25 communication nodes 302 with MAC number 3215, a second peer
wireless communication node 303 with MAC number, a third peer wireless

ication node 304 with MAC number 1395, and a fourth peer ,
vﬁ%%l egé} !é(:i(?jnﬁcr}nunication node 405, with MAC number 7791. 38@5}%%2 Bieooet
these MAC numbers, it can be estaQIis_ﬂ;ed_that the first peer wireless
communication node 302 of Figure 4 is identical to the first peer wireless
communication node 302 of Figure 3, and that the second peer wireless -
27 repimunication Hode 308t Figure U.issitlentical tosthersecondcpedrras

wirgless communicationnode 303.0f Figure 3. Also-the fourth peer .+ ..
' munication node 304 of ure 4 is identical to the third peer wir

wq§l§8§ocom,g inication | Ja or ure 4 -Hucal 19 e ;

le§€5 comminiEation nod&304°8e ST Hé third eer Wireledg=onaly,
commitinicationode 404:of Figuee 40/as not detected duringithefirstihich
radip, sealrkikewise, the fourth peer wireless;communication node 305

and the fifth peer wireless communication node 306 of Figure 3 10 were
not detetted’ dbfing Tie TGSt TetERtradio SEAR. Fhas ithfy & e8nélidede
that duthe secdnd tadivscan four peer wireless communicat:en nodes
were detegted, of which three were already detected during the first radio

scan as well, _ . , ) ,
power modes of the GNSS receiver 103. Thirdly, there is

the data storage portion 208 used for saving data
generated by the program code 2086 for the positionin
system and generated by the program code 207 for motion

detection.

Figure 3 illustrates the mobile apparatus 100 connected
to the wireless communication node 102 as described above
during a first radic scan of the wireless network
environment by wireless communication node 102. 4t this
time, there are presant within the range of the wireless
comnunication node 10Z with MAC number 2473 a first peer

eless communication nodes 302 with MAC number 3215, a

5

=

1

.

econd peer wireless communication node 303 with MAC

0

number 2474, a third peer wireless communication node 304
with MAC number 1395, a fourth peer wireless
communication node 3095 with MAC number 5695, and a Tifth
peer wireless communication node 306 with MAC number

8073.

4

Fach wireless communication node, thus alsc in particuls
the wireless communication node 102 connected to the
mobile apparatus 100, regularly and periodically scans
the environment for peer wireless communication nodes.
This radioc scan can take place without establishing an

actual cecnnection to the peer wireless communication
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15 Based on the information about wireless communication node 102's
peers and the history of change of this information, i.e. the radio
fingerprint the history of its change, it may be probabilisticgll
c%%cﬁ%@é%qwhether or not the wireless communication nod&5:
stationary. The information about wireless communication node 102's
peers and the history may also turn out to be inconclusive on whether or
not the wireless communication node is stationary. Because.wi eless
communicationurede 256,102 isqehysically connesied 4o appasatys400; the
sapae resyll determining,whethey of Not wirgless communication node 102
is stationary may also be applied to ap%argftusufbld.Efl‘ﬁuosninpfﬁé_tfﬁhbi/vi'ng
art 6bServation of totigH, ant BbSeRationst i nistiorcan ihtlegided
resultiapplies B0-eguallysto=hothe the: wireless gommunpicatiompede 102,
and,gpparatus 100.n all cases, e%ra% by {he same é%‘é:%”%é‘%éﬂ%%&} he

connected to it moves, the radio fingerprint changes. Consequert
sigfifficant™ it theCurréhtrdifio ingerprint Tonmpared e the rabio

fingerpentofian earlierpoint:ins5 time:can benused:to deteet movement ofe
thenirelesh communieationgpden Fhis 1s iaygely Jndependent ofthe
T The greater th

actp_gql_ underlying wireless communication protoco ‘ €
dEREfed EREMgE iR, Padio fgerpaAt tHE Afghicsitke probabilityds for
thehwireless dd-eemmunication nede1ot heing stationary. This.changesia
the.sadio fingerprint manifests eelf primarily, Butnot exclusively, in three
ways. Firstly, the'number of peer wireless commumqa‘tmn hodes détected
155G’ radio stan may chahgerelatiertold previeusFadiv scaner 2
Secondly, thevidentityef-thesdetested peenwireless.cemmunication nades
relative 19.a preyious radia,scan may change, resulting in other peer
wireless communication no‘?i]es being éfe%%’gci%r?éf tﬁ‘lrédly” thé 20 strength
of tie’ digharfrecBiet frém AR indivithial peefime, the wireless

communication nede 102 hasz information about how many and

i

which peer wireless communication nodes are within the
range determined by the respective wireless communication
protocol. In Figure 3, this is illustrated by the machine
access code number given for the wireless communication
node 102 and the peer wireless communication nodes 302~
356.

In addition, generally the strength of the signal
received from sach peer wireless communication node is
alsc determined at the wireless communication node 102.
By regularly performing the radio scan, temporal
variations in the strength of the signal received by each
peer wireless communication node may be ascertained. The
totality of information available about the peer wirsless

communication nodes is dencted radio fingerprint.

Some of these wireless communication nodes may bea an

integrated part of devices, which in turn may form a

EP2007/060901
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wireless communication node may change relative to a previous radio
scan. Detecting the presence or absence of motion allows saving 25
energy on powering the GPS receiver 101. The GPS receiver 101 may be
turned off or switched into a mode withplpower power consumption, for
example by reducing the measurement rate, when it has been concluded
that the apparatus 100 is stationary. It may then be switched to 30 fully
operationdl mode again wiien itvs detected that tHecaparafust1o00s noted

stationay-anymore o after a-predetermined time intewal i 1,24 o AMsey
detecting that the apparatus 100 is stationary for a certain period can be

GisecPdr Obtaining ArPadcirady-g&indn s positfoning; Siice'it alldws = °ne
averagingdifferent pesitians that are obtairiededuringsthis:peridd b reless

G tary 167 & Sri poriod ot e eriod o e oy b s 16
dstinate aivaximiiii distaned of thescurreht pesitionT froffthertast knotvrP -
ROSIIOLe other peer devices that are within range of each
other., These networks may be formed automatically when
two or more peer wireless communication nodes are in
sufficient proximity and may be dissolved again when the
respective wireless communication nodes are outside the
range of the wireless communication protocol. Likewise,

individual wireless communication nodes may joln or leave

such a network at any time.

Figure 4 illustrates mobile apparatus 100 connected to
wireless communication node 102 during a2 second radio
scan of the wireless network environment, i.e. at a time
later than the radio scan illustrated by Figure 3. The
apparatus 100 and the wireless communication node 102 are
identical to Lhe mobile apparatus 100 and the wireless
communication node 102, respectively, from Figure 3. AL
this point in time, there are present within the range of
the wireless communication node 102 a first peer wireless
communicaticon nodes 302 with MAC number 3215, a second
peer wireless communication node 303 with MAC number, a
third peer wireless communication node 304 with MAC
number 1395, and a fourth peer wireless communication

node 405, with MAC numbsar 7791.

Based on these MAC numbers, 1t can be established that
the first peer wireless communication node 302 of Figure
4 is identical to the first peer wireless communication

node 302 of Figure 3, and that the second peer wireless



10

15

20

30

10 before the apparatus 100 was not stationary. For example, multiplying
this period of time with an assumed maximum speed of the apparatus 100

y{g@gﬁ%r@gﬁ around the last known position within which the current

position of the apparatus 100 can be estimated to lie. 15 Figure s /e &ff /160901

exemplary flow chart that describes a guantitative process with which it
may be determined whether the wireless communication node 102 is
stationary or not. The example takes Bluethoth(r) as the underlying 20
wireless rcomamumnicationsprofGcalf Hbweves any-otheriaireless: +o the

communication protocal that allows the detection and %ﬂﬂtiﬁifaﬁ’“&é 5.
na o ﬁﬂcgi

peers within a_givene may he used in an analogous and often ide

way SBechse thig prossss nial e H88d CONBROEEN fife protesdtd 25
présented as eslobpediproeéss thattakes place-eencurrenthsinthe
processar 200 and ipthe wireless commupication node 102. The loom of

the wireless communication node 102" comprises 30 a first step 500 and a
second Step 56 AR tHe FirdCstep SO H a6 seantorpeéirefedsi sure
cemmiunicatiomiaodes ¢akes: place. tm the seeand step-50L:based onthe =,
racig sean ahdhe fist sten 200, peerWigloss, commypication nodes arg,

detegted and identified. In addition, the - 25 - signal s}réngth of the signal
g et TV SRR okt AL s s t IS EE e ) g N 0 =
fromteach 8f the' d&tected peelitireiesd ésmmichieation nodes riay be3
determined. Thisproeessiiscthen reépeated.: recent radic scan.
Thus, it may be concluded that during the secend radio
scan four peer wireless communication nodes were
detected, of which three were already deltected during the

first radio zscan as well.

Based on the information about wireless communication
node 102's peers and the history of change of this

information, i.e. the radio fingerprint and the history

of its change, it may be probabilisticaily concliuded
whether or not the wireless communication nods is
staticnary. The information about wireless communication
node 102's peers and the history may also turn out to be
incenclusive on whether or not the wireless communicaticn
node is stationary. Because wireless communication node
102 is physically connected to apparatus 100, the same
result determining whether or not wireless communication
nede 102 is stationary may also be applied to apparatus
100. Thus in the follewing an observation of motion, an
okservation of no motion or an undecided result applies
egually to both the wireless communication node 102 and

apparatus 100 in all cases.

The radio fingerprint in any one of most places is widely

constant or stable., When a wireless communication nods
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The processor 200, operating concurrently, receives the number and
identity of the currently detected peer ,ss communication nodes in a first

e the eless communication node 102. In addition, the
;‘%&gc)é%sgs%r %g{) could receive the determined signal 10 strengtﬁ)%ﬁ@&@%f’mm

the detected peer wireless communic tlpn nodes from the wireless
communication node 102. The now foll owmg is a list of exemplary
machine access code numbers of peer wireless communication nodes
detected’ daringthissmostkrecant nadioscars 15:000780005738:¢c it
000fh399apa2 0020e0746006,000780800e013.20 0010CEE18de6 ,
000eed9d681 8c Q00eed9d b14 000eed9d68al 0020e04b2lbe 25 Ina
sECHHd step 563 e 5o celsbS06 Yetérting8 #ré ntibsist dd- fifentity
of-peerwielass commumnication.ngdes detected during-a-ptevioys seanin
Thiss dope by reading.the previouslysayed, information aboutthe,

prerxlgus scan 30 from the memory 205. The information comprises, in this
eXAMPIE: tha Tit o Fithing Aiess codé Fmibera siiRe peer vifeles
communication nodesaetéctetduring this pieviotus scano =26 . The

greater the detected change is in the radio fingerprint,
the higher the probkebility is for the wireless

comrunication node not being stationary.

h

¥

This change in the radio fingerprint manifests itsels
rimarily, but not exclusively, in three ways. Firstly,
the number of peer wireless communication nodes detected

during a radio scan may change relative to a previous
radio scan. Secondly, the identity of the detected peer
wireless communication nodes relative to a previous radio
scan may change, resulting in other peer wireless
communication nodes being detected. And thirdly the
strength of the signal received from an individual peer
wireless communication node may change relative to a

previous radio scan.

Detecting the presence or absence of motion allows saving
energy on powering the GPS receiver 101. The ¢GPS receiver
101 may be turned off or switched into a mode with lower
power consumption, for swample by reducing the
measurement rate, when it has been concluded that the

apparatus 100 is stationary. It may then be switched to

fully operational mode again when it is detected that the
apparatus 100 is noit stationary anymors or after a

praedetermined time interval.
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The following is the list of exemplary machine access code numbers
detected during the previous scan and read from the memory 205: 5

Q0R0504blhe 000cedod6Bal 000780005738 000edodGOLe, .o,
000eeddd68ho 10 00206046006 0010c661Bde6 0012d227565d 1A it !

step 505, the processor 200 determ_ine,;s4 a 15 location change index based
on the information from a most recent radio scan and on the information
from a previous scan. The radio scan immediately preceding the most
retent radietsean: suggests itsel tajheaused:as the previeus scanabyt or

another one.p ?JQL% H&atcrgﬁyﬁs%gg(gofg§eg)bt aining an acocuracy
gein in a positioning, since it allows averaging

different positions that are obtained during this period.

Furthermore, 11 1t was determined that the apparatus 100
was not staticnary for a certain period of time, this
period of time may be used to estimate a maximum distance
of the current position frem the last known position
before the spparatus 100 was not staticnary. For example,
multiplying this period of time with an assumed maximum
spead of the apparatus 100 vields a radius around the
last known position within which the current position of

the apparatus 100 can be estinated to lie,

s

Figure 5 is an exemplary flow chart that describes a
guantitative process with which it may be determined
wihnether the wireless communication node 102 is stationary
or not. The example takes Bluetooth® as the underlvine
wireless communication protocol. However any other
wireless communication protocol that allows the detection

and identification of peers within a given range may be

&
N
D

used in an analogous and often ildentical way. Becal

presented as a looped process that takes place
concurrently in the processcr 200 and in the wireless
coemnunication node 10Z.

The loop of the wireless communication node 102 comprises

0 and a second step 501. In the first step

a first step 50
308, a radio scan for peer wireless communication nodes
takes place. In the second step 501, based on the radio
scan of the first step 500, peer wirsless communication

nodes are detected and identified. In addition, the
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The location change index ranges from 0, which means that it is most
probable that the wireless communication node 102, and hence the
Qg%azr&h% 09 and the receiver 101 25 connected to it, are nof stationary, ..
to 1, which means that most probably the wireless communication hode 0
102, and consequently also the apparatus 100 and the receiver 101
connected to it, are stationary. 30 If the wireless communication node 102
detected no peer wireless communication node during the most recent
scany the |adationcehange iridex:isset to O witheot further-proceedingsd
untd the pext radig scan.. Itfollws that for this point In time the method.,; .
produced a result that is inconclusive on whether wireless communication
n&de 168 Andapparatti§ 400 Edhnected to it are stationary or not. If any
peer wireless communication node has been detected during the most

regent radio scap. the location 5, change. ins ,&z&iée@ﬁiﬁwi@?gc%%%% he

parameters. Tpg first parameter of these two IS an environmental change
indEXEC. THe efforimentdl chaRgeindex s dalcalred by daiision,
wherein ¢he dividend is: givem: 10chistheinumber of identical peer wireless e
communication pdas hat were dajected In e mast faqent seap andin

the previous scan, multiplied by 100. The divisor is given by the fotal
nGmbe? of peer Wirele&s Somntritatich fiotes Hetéded if tHe rost
recentsgahn. Thus theequationd Sistgiver asgollows: W41 260, wherein
IDS,ISRETOM 1y nodes from the wireless communication nede

102, The now fcllowing is a list of exemplary machine

access code numbers of peer wireless communication nodes

detected during this most recent radio scan:

QC0780005738
000fn3%%aba?
GG20e0746006
008780800ed3
J010c6618det
GO0eedbdésho
000eedSdthld
000eadd68al
002Ce(4b2ibe

In a second step 503, the processcor 200 determines the
number and identity of peer wireless communication nodes
detected during a previous scan. This is done by reading
the previously saved information about the previous scan
from the memory 2050, The information comprises, in this
example, the list of machine access code numbers of the
peer wireless communication nodes detected during this

previous scan.
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number of identical peer wireless communication nodes that were
detected in the most recent scan and in the previous scan, and wherein
T\QT%B% /m(%ggtal number of peer wireless communication nodes detected
in the most 20 recent scan. The environmental change index SRy Vo090t
provides the percentage of peer wir_gl%sg communication nodes that has
stayed identical from the previous radid ‘'scan to the most recent. one. 25
In the Bluetooth(r) protocol, the locally unique identifier of the data link
layeeistthelmachineiacegss cadae numbetcand eaghmwireless zccess
comunication. profeeal should have sych.oran equivalent number for at
least locally unique identification. By%ompanrf'g the list of machine access
30 t8de MtimBERC G detetted peer wireless communication nodes from
the most recent radio scan with the list of machine access code numbers
of detected peer. wireless communication nodes from a previous scan, the
number of WO 2009/046767PCT/EP2007/060901 -28 - identical peer
witefesg Cothtitnication nodes can he determined, The machine access
code (MAT address) Is the machine 5 access code number of the

Fthetpetprotocql. In cases where the internet protocol (IP) is used over an

undgrlymg rotocol that is not Ethernet, an analogous existing
id%%ﬁﬁ@&th%’%ﬁFnber or the underlying protocol is often interpreted as
béeing the MAC address for the 10 purposes of the Internet protocol. In a
situgtion-where internet protocol is used over a wireless network, this

equivalent MAC address may thus he interpreted as the
0012022755

In a third step 503, the processor 200 determines a

P

ccation change index based on the information from a
most recent radio scan and on the information from a
previous scan. The radio scan immediztely preceding the
most recent radic scan suggests itself to be used as the
previous scan, but another one before that may alsc be

naed,

The location change index ranges from (0, which means that
it is mest probable that the wireless communication node
102, and hsnce the apparatus 100 and the receiver 101
connected to it, are not stationary, to 1, which means
that mest prebably the wireless communication node 102,
and conseguently also the apparatus 100 and the receiver

101 connected to it, are staticnary.

IT the wireless communication node 102 detected no peer

wireless communication node during the most recent radio

T

¢

scan, the location change index is set to 0.5 without
further proceedings until the next radic scan. Tt follows

that for this point in time the method produced a result



machine access code number for the purpose of wireless communication
node identification in the context of the 15 present invention as well. As an
|1M§g‘%yﬁéqx@mple the following is again time list of peer er?@?&p 007/660901
communlcatlon nodes detected during the most recent radio scan, Where
additionally the peer 20 wireless commwinication nodes that were also
detected during the previous radio scan are denoted by an (x),
000780005738 (x) 000fb399aba2 2500200746006 (x) 000780800ed3
0018666 E8de6 (%) V0009068 (X} 000eed966 14 (X BE ¢
(Xigﬂgoﬁﬂﬁbgﬁﬁf@ﬁpava us 100 connected fTo it are stationary

or not. IT any pesr wireless communication node has bsen

detected during ths mest recent radio scan, the location

change index 1s datermined by two parameters.

The first parameter of these two 1s an envirenmental
change index ECY. The environmental changs index is

aloulated by & division, wherein the dividend is glven

0

by the number of identical peer wireless communication
nodes that ware detectad in the mest recent scan and in
the previous scan, multiplied by 100. The diviscr is
given by the total number of peer wireless communication

nodes detected in the most recent scan. Thus the equation

. . IDs. , _ ,

is given as follows: F(OI= - 100, wherein IDs ig the
s

number of identical peer wireless communication nodes

that were detected in the most recent scan and in the
previcus scan, and wherein TCTs is the total number of
peer wireless communication nodes detected in the most
recent scan. The environmental change index essentially
provides the percentage of peer wireless communication
nodes that has staved identical from the previcus radio

scan toe tThe most recent one.

In the Bluetooth® protocol, the locally unigue ldentifiesr
of the data link layer ig the machine acosss code number,
and each wireless communication protocol should have such

or an equivalent number Tor at least locally unigue
identification. By cemparing the list of machine access
code numbers of det ed peaer wireless communicaticon
nodes from the mest recent radic scan with the list of
machine access code numbers of detected paer wireless

.

communication nodes from a previous scan, the number of
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The most recent radio scan detected 9 peer wireless communication
nodes, of which 7 are identical to the peer - 29 - wireless communication

tected during a previous radio scan. In this case the 4 .
nodesdpieste '@é?%zlgg’rf{sﬁmm

environmental change index is given by 5cj= IDs 00 = -7TOO

If the wireless communication ode 102 gletermines as well the signal
strength of signals from peer wireless communication nodes and provides
the results to the 10 processor 200, the processor 200 may further reduce
thedftiimbet ofigéntical pebt wireless eonmidicatiowAsdesdipshe

icak peenwikeless communication nodes for which the detected signal
strength varies significantly from one scan to the next_ 15 Alternatively, an
equation for IDa may be used that takes into account significant changes
inthe Sighal sfeAgirolpaarinirdléSs comnruridation node that dres
identicakto-peer wirgless communication-pedes, detected during.a 20
previous scan, Ir%tgmég‘a%ernative gzalse,IJ_I)ps= is.given bg L9,3=1Vs'eq V -1

where NS i€ 1He nUmber of deritical peer = =~ >/% =

underlying protocel that is not Ethernet, an analogous
existing identificaticn number of the underiving protocel
ig often inzmerpreted as being the MAC address for the
purpsses of the internet protocol. In a2 situatlion whers
internet protocel is used over a wireless neltwork, this
equivalent MAC address may thus be interpreted as the
maching access code number for the purpose of wirelesz
communication node identification in the context of the

present invention as well.

A3 an illustrative example, the following is again the
list of peer wireless communication nodes detected during
the most recent radio scan, where additienally the peer
wireless communication nodes that were zlso detected

during the previous radio scan are dencted by an (x).

000780CCH738 (x)
1

D0010co618ded ()
000=edfde8be (x)
C0Czedidelly ()
000eedbdeBal (x;

00Z0e04k2lbe ()

The most recent radio scan detected 9 peer wireless

communication nodes, of which 7 are identical te the pser

bt
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sch wireless communication nodes that are identical to peer wireless
communication nodes detected during a previous scan with no significant
CQ% 6% gjgnal strength 25 between the two scans and Nsch is t
nUMBEr of identical peer wireless communication nodes that apig"iajéyﬁ??:7é(fﬁogﬁz
to peer wireless communication nodes,detected during a previous, scan
with significant change in signal strength between the two scans. This is
only an exemplary method 30 of taking this signal strength change into
account and others afe:possible1c<36 -dehe: seecand patameterdywhichs
theocation change idexisdalerminag is e enyranpenal change , g,
importance factor. The environmental ch ange importance factor is
deteftfiihed’ad a'fthclign of the total, number of peer wireless
communication nodes detected during the most recent radio scan and can
be implenz&;nted as7S|mpIe lookup table, as given by the following
ex@ﬁa’pieﬁ'ﬁi@é moredpeet Wikeless communication nodes are detected,
the morg dnlflcan a relative change in the number'of identical peer
wireless communication nodes from the previous radio scan to the most
replenm@ex,p_@@ma% It there-is only 8,singlepeerwirgless communication)
(?e 15.it may be one of a mobile hone of another person. The
scanning i hiode 102 ) Be Statforidiy-and THe oth& petsohi hay move
awayrasLitiig imathangeindhe radiofingerpent eveni though thesnode

102 is-inftact stationary..Op.the otber-hand, the other person may.also, .,
number of identical peer wireless communication nodes IDs
by those identical peer wireless communication nodes for
which the detected signal strength varies significantly

Trom one scanh to the next.

Alternatively, an egquation for IDs may be used that takes
into account significant chanrges in the signal strength
of peer wireleSs communication node that are identical to
peer wilreless communication nodes detected during a
previous scan. In this alternative case IDs is given by

. . 1
lDS:A%w+ﬁQM-; where Nsee 1s the number of identical peer

wireless communication nodes that are ldentical to peer
wireless communication nodes detected during a previous
scan with no significant change in signal strength
between the two scans and Neen 1% the number of identical
peer wireless communication nodes that are identical to
peer wireless communication ncdes detscted during a
previcus scan with significant change in signal strength!
petween the two scans. This is only an exemplary method
of taking this signal strength change into account and

others are possible.



20 be moving together with the scanning node 102, 'thus indicating no
change in the radio fingerprint even though the node 102 is in fact not

ionary, With a large number of peer wireless communication nodes
ﬁgﬁ%ﬁé@%& radio scan, it is more likely that a change in the 25 FAdfig o020t
fingerprint does indicate that the appargtus 100 - 31 - and the receiver
101 connected to the node 102 are not stationary. The environmental
change index and the environmental 5 change importance factor together
determirecthellgeationschangesindex cFhe tecation=change-indey«nay: fer:
examalere gvenby & selofurves, deseribed iy ctipns o e

r

enyiro_nmen;gl change index, vyhere the appropriate curve or function is
deétdfthifed by th&'ehvirohehtar'1 0 ERafGe IpBRaRce fadtr Ufigetteral,
forhigherivaides of the environmental:thange imparianee factor,he

5 derjvative.of the.fungction far the Jogation,changeindex ;. 1o st

10

15

20

25

= %

recent radio scan and can be implemented as simple look-

up table, as given by the following example:

Mumber of peer wireless environmental change

communication nodes importance factor
0 or X o
2 1
3 2 o
10 3
>10 10
The more peer wireless communication nodes are detected,

the more significant a relative change in the number of
identical peer wireless communication nodes from the
previous radio scan to the most recent one becomes, I
there 1s conly a single peer wireless communication node
it may ke one of a mobile phene of ancther person. The
scaning node 102 may be stationary, and the other person
may move away, resulting in a change in the radio
fingerprint even though the node 102 is in fact
stationary. On the other hand, the cther perscn may also
be moving tegether with the scanning nede 102, thus
indicating no change in the radio fingerprint even though
the node 102 1s in fact not stationary. With a large

-

E_,_,_e
{r

number of peer wireless communicaticn nodes detected by
the radio scan, it is more likely that a chaenge in the

radio fingerprint dees indicate that the apparatus 100
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with respect to the environmental change index will be higher as well. 15
Thresholds may be determined such that if the location change index
%%92%%3 %%,;hreshold, it is determined that the wireless com_rr&t;{r}éci}azgitl%r)mwn
ode 03 IS hot stationary. If the location change index goes below .
another threshold, 20 it is determined that the wireless communication
node 102 is stationary. If the location hange index neither exceeds the
first threshold nor goes below the second threshold, then no conclusive
detedmifation:can bermate. 25:Figure-6 shows-an exemplary setofnot
CUrVes, gg%gr}gii_ng to which the location change index bt_dldc may be
determined based on the environmental change index bt eci and the
environmental change importance factor bt_if. From the location change
intex itfolbwswhether theawireless 3:cammunieation-nede102-s 1
stationary or,agt arwhether the lqcation.change index allowsng | .

e
conclusion in‘this question. - 37
change index. The location change index may for example

be given by a set of curves, described by functions of

3

the environmental change index, where the appropriate

b-

i
)

o
curve or function is defermined by the environmental

I't

change mportance factor. In general, for higher valuss
of the environmental change importance factor, The

derivative of the function for the location change index
with respect to the envirommental change index will be

nigher as well.

Thresholds may be determined such that if the lccation
change ilndex exceeds one threshold, it is determinsd that
the wireless communication node 102 is not stationary. If
the location change index goes kelow ancther threshold,
it 1s determined that the wireless communication node 102
iz stationary. If the location change index neither
exceeds the first threshold nor goes below the second

threshold, then no conclusive determination ¢an be made.

Figure & shows an exemplary set of curves, according o
which the location change index bt dioc may be determined
based on the envircmmental change index bt eci and the
environmental change importance factor bt if. From the
location change index it follows whether the wireless
communication node 102 is statlonary or not, or whether
the locaticon change index allows no conclusion in this

question.
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In Figure 6, the threshold above which the location change index indicates
that a location change has occurred has been exemplarily set to 0.75. The

@%Q&lﬂ Q%gw which the location change index indicates that a I/%g%g}qfr}] 0
change has not occurred has been exemplarily set to 0.25. Inthik ™ 60901

particular example, if the location cha%g,e index is between 0.25 and 0.75,
no conclusion may be drawn about whether or not the wireless
communication node 102 is stationary. The relative amount of change of
10:thé€ wireless netvierk-énvironmentisrepredented hy«theenvirommental

changg index; Jhe vajue pf the- environmental,change. indexecessary

to make such a determination varies with the |mpo\rt§n_ce’fja’ctoc which is a
fUHction S the Humb & of pEEFWiTEIeSS chimmufidation-15 hedes tetécted
dusingtheradio scan. 1 thisiparticilanexample; -an impeortance factor af 2

willngt-prayide, a,conclusive determination ng mafter what the.; . i1y <o
envirgnmental change index is. On the other hand, for an importance™

factor 6F 10 ahl envirortAental changé irdex belon0.33%r 26 abové 0.66
wilh eesyt inreddeterminatiorzen Whethes o not the wirelessnciusion may
communication node, 102 is. stationary, ageording e this example, .. In a,

fourth Steé)°596’ after the location change index has 25 been calculated in
thé tiird Step 505, the 1516eE8s0r200 compares thidcaichlated foctioh ©F
chiange index:with-thewthreshold farcdetermining whethera tecation the
change hasacared, Jhirom; the.calcylated; logatiop change index it

can he determined that a location change has occurred, it 30 follows as an
operatioH B 7 ofr the Fosifoning Sy st Faeaiver 101 thsthe pdsifioning
systemreceiventOlis ies with the importance factcr which is
a function of the number of peer wireless communication
nodes detected duxing the radio scan. In this particular
example, an importance facter of 2 will not provide =z
conclusive determination no matter what the environmental

change index is. On the other hand, for an importance

above .66 wlll rasult in a determination on whether or
not the wireless communicaticn node 102 is stavtionary,

according to this example.

In a2 fourth step 506, after the location change index has
been calculated in the third step 505, the processor 200
compares the calculated losation change index with the
threshold for determining whether a location change has
occurred. If from the calculated location change index it
can be determined that a locaticon change has occurred, it
follows as an operation 507 on the positioning system
receiver 101 that the pesiticoning system receiver 101 is

switched into fully operaticonal mode,



switched into fully operational mode. - 33 - If none of a predetermined
number of consecutive iterations has resulted in the determination that a
I ' hange has occurred, then the positioning system receiver 101 (
&Z@%@é\fv@gﬁed into fully operational mode 5 withollt such a PCT/EPI00T/660901
determination being made based on tg% location change index This is to
verify by means of the positioning system receiver 101 that in the period.

of time corresponding to the predetermined number of iterations no

lotdtiomn changde has:irdet¢d octurredn 1@ afterthis netfication:it is still
not.determined that a location change hag occurred, the receiver 101 may

be switched back into a mode with reduced power consumption. If it has

be&ittletéiminedthat 4 icaticichange HAS 5 -66cutFed, theTproBesstitem
206 then prodéedsitoythesfinal istep &1 0iofrthisriterationpirwhich the mode
information alout the most tecent radio.sean. is.saved.in the memory 205.

The same process may_tr}en be repeated for the next point in time by
startig againriithdfie fitststep™ 802 26 Ifithas ot Beal deteringd thae
aplocatiochange hasoccusred; the processor20hcampares-thel of
calcplated location.change indgx.with the threshold,for determining that a

location change has not occurred in a fifth ste
lterations no lodation change has indeed occurred. If

after this verification it is still not determined that a
location change has coccurred, the receiver 101 may be

switched back into a mode with reduced power consumption.

If it has been determined that a location change has
occurred, the processor 200 then proceeds to the final
step 510 of this iteration, in which the information
about the most recent radic scan is saved in the memory
205. The same process may then be repeated for the next

point in time by starting again with the first sten 502,

£ it has not besn determined that a location change has

bt

occurred, the processor 200 compares the calculated
location change index with the threshold for determining
that & location change has not occurred in a fifth step
508. If from the calculated location change index it can
ve determined that a location change has not ocourred, it
follows as an operation 309 on the positioning system
receiver 101 that the pesitioning system receiver 101 is

switched into a mode with reducsed power consumption.

a determination was made In the fourth step

e
5
=
[
RYR
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1

a location change has cccurred, nor a
determination was made in the fifth step 508 that no

location change has cccurred, it fcllows that generally
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25 508. If from the calculated location change index it can be determined
that a location change has not occurred, it follows as an operation 509 on
t jtigning system receiver 101 that the positioning system receiv
J%%’%%&%%r?fd into a mode with reduced power consumption?ga(}hF 2
neither a determination was made in tgg fourth step 506 that a location
change has occurred, nor a. determination was made in the fifth step 508
that no location change has occurred, it follows that generally WO
2009/046767PCTIFT 207/060904=<81 wathe Positioning. system téeeivente
1@k semains in the state that itisdncunless the elapse.of.a. fredetermined
number of iterations as described for the fourth step 506 results in the

pé%iﬁaﬁr%gosfys%é%%té%? 101 16656 5 SWitchetf intd fully dpérationap 50°
mode-erignless the ppsitiohing: systeny séesiver:101 iszswitched bytae
progess:outsidethis-presently described progess for mation detection. 10.
The processor 200 then proceeds in any, case to the final step 510 of this
it&ration, i which %:é’“‘fhzflor]n?ét?dﬁ‘r%orﬁg the oSt recerit Tadib Sedrriseess
savdd invithe: memorye265: and alnewritération maybe started.deginning at
the.fiest step, 502. 15

D

The processor 200 then proceeds in any case to the final
step 510 of this iterasticn, in which the information

about the most recent radio scan is saved in the memory
205 and a new iteration may be started beginning at the

first step 502.

The informaticn whether or not the apparatus is
statlonary may also be used for a wide variety of other

applicaticns, of which context awareness ig buf one

.

example. Thus the information that the apparatus is
stationary or not may be used to supplement a part of a
more comprehensive set of informaticon abour +he
environmant of the apparatus. Combined with other
detection means, for example for optical signals,
acoustic signals, or tactile signals, the motion
detection functionality of the present invention may be
used to help make a determination among different
gcengrios consistent with the information received from

other detection means.

Morecover, the intermediate parameters environmenital
change index and importance factor may also supply
information indicative of more general information aboul
the environment of the apparatus. For example, in the

wilderness or in rural areas, not many Bluetooth®

er
007/060901
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The information whether or not the apparatus is stationary may also be
used for a wide variety of other applications, of which context awareness
i%mﬂg&&%gmple: Thus the information that the apparatus i%)%
stationary or not may be used to supplement a part of a more
comprehensive set of information apoggthe environment of the apparatus.
Combined with other detection means, for example for optical signals,
acoustic signals, or tactile signals, the motion 25 detection functionality of
thégpresent inlighitionomay heused to help nakeld Hetexmination-among

different:scenarjos.gonsistent with the information recejved from other . 5
detection means. 30 Moreover, the intermediate parameters

envirdientalchengéiinbex antifiniortatice feictst may diss tippiy-
informaatiorr frdicathver obmole generallinformationsahout the environment
okthe.apparatus. £er.example; in the-wilde r%?oqfalf ryral argas, not

mavrg/ﬁ,léluetoqth(r_m), devices, WLAN access points and the like are to he
eXpected™ B the oftier Hand thése kintds'of déVices tend to concentrate
within office buildings or in crowded urban areas near buildings. Thus

these;parameters may. 5 support the determination of the general kind of

environment that the apparatus is in. It is to he understood that the same
of & 'similaP™ détéotibn6ta fitaltiof tharige coula eetibily beused for 1o
controfling theqpoviier modes of oiker cdmponentsthancarpositioningh a
system recsiver. further, itcould equally. bey .. 1+ couig equally be

used for switching between other modes than power modes

0
T/EP2G47/060901

of any component.

The functions illustrated by the processor 200 executing

rogram ccde Z07 can be viewed as means for determining

e

whether a wireless communication node is stationary by
evaluating changes in information about peer wireless
communication nodes detected by the wirsless
communication node and as means for using a result of the
determination as a decision criterion whether to switch a

i

service to one of at least two modes.
The program code 207 can also be viewed as comprising

such means in the form of functional medules,

While there have bheen shown and described and pointed out
fundamental novel features of the invention as applied o
preferred embodiments thereof, 1t will be understood that
various omissions and substitutions and changes in the

form and detazils of the devices and methods described may
be made by those skilled in the art without departing

from the spirit of the inventlon. For example, it is

®

expressly Intended that all combinations of those
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used for switching between other modes than power modes of any
component. 15 The functions illustrated by the processor 200 executing
pwg%m/g&q%%? can be viewed as means for deterr_nmmg Whethgg a
wireless communication node is stationary by evaluating chanﬁgy fif 007060301
information about peer wireless commmgaicgtion nodes detected by the
wireless 20 communication node and &s’'means for using a result of the
determination as a decision criterion whether to switch a service to one of
atdeastdwosmedesor rEhewprograspeode 207 gan-alserbesvieweadas £onn;
25,:511(@@mﬁgnfsiilnﬂlpe(jlqrrpv,prHBgtj;onal modules, While there have been
CoieT S Al INCTEo N sulsTani ldl iy 1Th S 2 We N
shown and dQSCI‘lIb(_Ed and pointed out Funl iarrﬁ'enpa? novel feftures of the
inFéntidn’ &s appliedts prefértdd embodithents thidreot dowill s the
understooikthat B0rvarious, omissions;and substitutigns.and ehanges in
the foun and.details of the deyicesand methods described may be made
by those skilled in the art without departing from the Spiri of the ihvéntion.
FOr EXARplés 38 dxpeddly HHBREEA that il ebnibinatibris fthose tWO or
2009/0467671RCIFEL2007/06QR0Ln may be incorporated in any
other disclosed ov described or suggested form or
embodiment as a general matter of design choice. It is
the intention, therefore, to be limited only as indicated
by the scope of the claims appended hereto. Furthermore,
in the claims means-plus-function clauses are intended o
cover the structures described herein as performing the
recited function and not only structural eguivalents, but

alsc equivalent structures.



- 36 - elements and/or method steps which perform substantially the same
function in substantially the same way to achieve the same results are
within the scope of the invention, Mo®éover, it should be recognized that 5
structures and/or elements and/or method steps shown and/or described
in,connection with any disclosed form or embodiment of the invention may

What pd s or

Bortéd irany other disclosed or described or suggested form or

embodiment as a general matter of design. choice. It is 10 the intention,

therefor

e, to be limited only as indicated by the scope of the claims

Lo ApPend&d HetBio' Etirtiérmore, in the claims means-plus-function
clausesrarenintended o coventhe strickites deseripedHereinias: node is

performin

also %aﬁi

%the recited func@ ﬂ%%g not %lg/né%%ct%?l fie_%i g[gggsi gHt 18.ut
is od

afeht Eéjrugt}ﬁréﬂf artl(%s claim 1. Amet

comprsingwireless communication nodes detected by the

wireless communication node, said determining

comprising:

determining the number of identical peer wireless
communication nodes detected by the wireless
communication node that were also detected by the
wireless communication node during a previous
scanning and the total number of peer wireless
communication nodes detected by the wireless
communication ncde; and

evaluating a numerical proportion between the
number of identical peer wireless communication
nodes detected by the wireless communication node
that were also detected by the wireless
communication node during a previous scanning and
the total number of peer wireless communication
nodes detected by the wireless communication node
to determine whether the wireless communication

node is stationary; and

- using a result of the determination as a decision

criterion whether to switch a service to one of at

least two modes.

The method according to claim 1 wherein the at least two

modes of the service comprise a mode with higher power

consumption and a mode with lower power consumption.

The method according to one of claims 1 or 2, whereln the

service is a service provided by a receiver for a

positioning system which is linked to the wireless



determining whether a wireless communication node is stationary by
evaluating changes in information about peer wireless communication
nodes detected by the wireless commutiication node, said determining
comprising: determining the number of identical peer wireless

communication nodes, datected by ihe wirelessiconyaunication Bodg thathed to
were also detected by the wireless communication node during a previous

scanhftigfarit tHe el REfthe? Of PeefF RirelEds coitnbRicafisitndded!as been

detectedrbyibe wirgless-eeminupication nodenand evalusting aumeyical

proportion between the number of identical peer wireless communication

n “détBéed by the wireless communication node that were also

detected by the wireless communication node during a previous scanning

and the total number of peer wireless communication nodes detected by

- theFirdIBSS E6mAtMfCatibRhdde B tetérminie Whbther the wirelgdeere1n the

ConmwRicationNoge ds statipagy andwising a sesulaiibe detarmirationde s

as_a decision criterion whether to switch a service to one of at least two

mbdES 2 TR ot S cording e cldim CiAetbif thé*atb88fwo e ved

modes: of thenservicecompriseca adeawith highel pewer cansumption on nodes

and a mode with Jower power consumption. 3. The method according to

ond o rglgin‘fslf 9% Whetdii the S8rvics! isnaogeer\"/ice provided by a

receiver for a positioning system which is linked to the wireless 38
communication node, and wherein the service is.switched to a made with

" re u%eﬁl%gl\}v%g c%ﬁ&?rﬁ%ﬁglﬁg in{gas%nl?hgéé/ bgilﬁ s e?er%irgeod t%at %%ler%er

wiretess tommunicationinodefisrstatienary.i4 cslhsmethodraccording do nodes

ope o&:}laims 1 tgL 3, wherein the inf%rmation acpoq_g the eer wireles
e \{.ZLI‘@ 835 CommunNicartion node Lo G e%:mlne he number
communicalion riodes further comprises a signal strength of a signa

receivetdror Bath of thendetettetefeariwittlpss:cominumication hodes hycation
thgo\gié I(_ess communication node. 5. The method according to one of

claims 1 to 4, further comprising scanning for peer wireless

communication nodes by the wireless communication node to determine

the number and identifications of detected peer wireless communication

nodes.



39 6. The method according to claim 1, wherein determining whether the
wireless communication node is stationary comprises evaluating in
addition a further value determined as #%unction of the total number of
peer wireless communication nodes detected by the wireless
communication node. 7. The method according to one of claims 1 to 6,
wherein determining whether the wireless communication node is

. stalienaryrbsdtsineedsténdinaton teetreither discstibn changsot tHeg

wireless communication;nade acareed; or no locatign.change of the, . -,

wireless communication node occurred, or it is unsure whether a location

CWéfﬁﬁé M@Muﬁmaﬁ@ﬁh_éé@%cc@rré&gw ﬁ_ﬁéﬂh@ﬁi
ageardingto oneof claims 1107, wherein he sgrvige |5 2,88WVIcer peer
provided by a global navigation satellite system receiver. 9. The method
atdorEigI6 oreBTeElahfs titer, Wikt Einthé ShrdtesPobrhmRinithiien eSS

nede is-one-af: aBlustogth(r) wireless communication node; a node of a
personal area network; 40 a wibreeTM wireless communication node;

and a station of a wireless local area network 10. An apparatus

cemprigingat ieast one RIecessingaempanent copfigureddos, wherein
determine whether a wireless communication node associated to the

aPFaratiliaistationBRF by Bvailigting CRafge? iRIATBIMafeT aBGut psss 13
wirelessceommunication rodes detaeted hyithe witgless,.eamenuinication
node, wherein . , ,

location change of the wireless communication node
occurred, or no location change of the wireless
communication node occurred, or it is unsure whether a
location change of the wireless communication nocde

cccurred.

The method according to one of claims 1 to 7, wherein the
service is a service provided by a global navigation

satellite system receiver.

The method according to cne of c¢laims 1 to 8, wherein the
wireless communication node is one of:
~ a RBluetooth® wireless communication node;

- a node of a personal area network;



the at least one processing component is configured to determine whether
a wireless communication node is stationary by determining the number of
identical peer wireless communication ffbdes detected by the wireless
communication node that were also detected by the wireless
communication npdg.dyring.a peviotisscanning. andhe 19! RUmOe” oha
peer wireless communication nodes detected by the wireless
communication node amdimynevaluating aslersrichbpdportioncbetdesa r k
the number of identical peer wireless communication nodes detected by
the wireless communication node that were also detected by the wireless

10 commmanicatioft wode durng e previods: scahnimpaid: thectdtal munfbapppnent

11.

iz.

pece&y\grieé%%&or{gg\ynication nodes detected by the wireless

communication node to determine whether the wireless communication

node is&tatiorakpcarith e tUsera fesUltGTHRE HetestiineEtibRSIS Hebisith
criterion.whether to swifeh aservice ta one of at lepshiywo,modesLL. Jhe; ng
apparatus according to claim10, wherein the at least two modes of the
sepvite $opriseld o g atitPRigher powe FEdnstiniiftiohshFe b Wik 1 o

lower ROWEE cenRsumptian. 42« The apparaius aaserdingte one of daimsyherein
10 or 11, wherein the service is a service provided by a receiver for a

pdsitoriiiig S§Stem Whigh 1S RGPt the “ATRARTESS comritiRitafior ©o o

noge; and:wherginthe Processing-cruponentis configured ta switch the
service to a mode with reduced power consu%ion in case it has been

detefhiheaRhdt the VRIS S AiInfdtioR HBIR s StatiofaR 1S3 Th&eer

apparatus-according to ene ohealaims d9 tad2: whereip the-informiatione s s
about the peer wireless communication nodes further comprises a signa

|
stFeHliiof Gigh i rétRfVed 6 eHehorine Aetettad paet irelebs W reless
corpmuRication Nedes bydhelwireless=cammubicaton tade1 42 ldndhehe total

apparatus according to ¢laim 13, wherein the at least one processin
COMEERE 16 CHAThre 5 At T WHE 65 e mircfede s Getted by the

8] o)
€ wireless
commeicationsmadearntd stationaryriaylevaluating/ineadditionta furthervaluerical

determined.as a fur]é:tion of P}]e total néjmberfffger g/irele S .
roportion b wWee n%ﬁl er entlda .ébeer WJlrseless

communtcation nodes detec e(?by € wireless communication node. 15.

Theapparatas dccordindde onetof cltaimstly tohtd, miherdindhe atlemstiication

one, processing component is canfigured %‘gd‘aﬂ@gt s 9@%@@%%@& ation
the Wireléss communication node is stationary comprises determining that
eitlreta Ideation clrdrgerofahie wirelesscommunicationt hedés otedrredrdrer of

ngaiaoeclat'm@fgg of the wireless ommunicationnode oceurred, ALIt]s: o155
unsure whether a location change of the wireless communication node
octuraghication node to determine whether the wireless
communication node 1s stationary; and
use a result of the determination as a decision
criterion whether to switch & service to one of at least

two modes.

The apparatus according to claim 10, wherein the at least
two modes of the service comprise a mode with higher power

consumption and a mode with lower power consumption.

The apparatus according to one of claims 10 or 11, wherein
the service 1is a service provided by a receliver for a

positioning system which is linked to the



13.

16. The apparatus according to one of claims 10 to 15, wherein the
positioning system is a global navigation satellite system. 17. The

apparatus according to one of claims 16%o 16, wherein the wireless
communication node is one of: a BluetoothO wireless communication

nogdle;.a node of a.personal @eg nEmark; g wibtee IMWIrelBss o cessing
communication node; and a node of a wireless local area network 18. A
devigecsomprising: 48 ahlapparsius aceording to-bve 6FelEihys 10 o a7mode
and;q yseripterface;, 19 Fhe device aeqording toclaim 18, further, .o,

comprising a recelver for a positioning system. 20. The device according
to dnecotieialn® 196111 9 HerthertohyFrsing BWiFsless-ésmmupitatidbn
nog@ag}ogggggvice according to one of claims 18 to 19, wherein the
device is a mobile terminal. 22. A computer program code realizing the
method of one of claims 1 to 9 when executed by a processor.

The apparatus according to one of claims 10 to 12, wherein
the information about the peer wireless communication nodes
further comprises a signal strength of a signal received

from each of the detected peer wireless communication nodes

by the wireless communication node.



23. A computer program product in which a program code according to
claim 22 is stored in a computer readable medium. 24. An apparatus
comprising: means for determining wheéther a wireless communication
node associated to the apparatus is stationary by evaluating changes in

14 Infegmation, abgut peer wireless commupicatign pedeg detected By the, . cast

15.

16.

17.

18.

wireless communication node, said determining comprising: - determining
th©RENTHEP &F Rehiigal PEer Wirtldssicormriuhication Aodes defeefedisye whether
the wireless.commupication nede ihat wergalse detegiedythe witelessi 1 uat ing

communication node during a previous scanning and the total number of
pebf wirdlessicommuhication Aoded detedtd by thewirgless function of the

COHHEH@%@%QW%@%@@'%M% pumerical propartionbelwernthestectea
number of identical peer wireless communication

by the wirelegss communication node.

The apparatus according to one of claims 10 to 14, wherein
the at least one processing component is configured such
that its determining whether the wireless communication
node is stationary comprises determining that either a
location change of the wireless communication node
occurred, or no location change of the wireless
communicaticon node occurred, or 1t is unsure whether a
location change of the wireless communication node

cccurred.

The apparatus according to one of claims 10 to 15, wherein
the positioning system is a global navigation satellite

system.

The apparatus according te one of claims 10 to 16, wherein
the wireless communication node is one of:

- a2 Bluetcoth® wireless communication node;

- a node of a perscnal area network;

- a wibree™ wireless communication node; and

- a node of a wireless local area network

A device comprising:



44 nodes detected by the wireless communication node that were also
detected by the wireless communication node during the previous
scanning and the total number of peer {ffreless communication nodes
detected by the wireless communication node to determine whether the
wireless communication node is stationary; and means for using a result
of the determination as a decision criterion whether to switch a service to

one of d@e@RRABHHoTes: 250 AR ‘drfarEeniEift comprsiigithe dppapattid; and
according {Q glaim 10, a glehal navigation satellite system receiver and a
wireless communication node.

19. The device according to claim 18, further comprising a

receiver for a positioning system.

20. The device according to one of claims 18 or 19, further

comprising a wireless communication node.

21. The device according to one of claims 18 to 19, wherein the

device is a mobile terminal,

22. A computer program code realizing the method of one of

claims 1 to 9 when executed by a processor.

23. A computer program product in which a program code

according to claim 22 is stored in a computer readable

medium,

Z24. An apparatus comprising:

- means for determining whether a wireless communication
node associated to the apparatus is stationary by
evaluating changes in infeormation about peer wireless
communication nodes detected by the wireless
communication node, said determining comprising:

- determining the number of identical peer wireless
communication nodes detected by the wireless
communication node that were also detected by the
wireless communication ncode during a previous
scanning and the total number of peer wireless
communication nodes detected by the wireless
communication node; and

- evaluating a numerical proportion between the

number of identical peer wireless communication



44

nodes detected by the wireless communication node
that were also detected by the wireless
communication node during the previous scanning and
the total number of peer wireless communication
nodes detected by the wireless communication node
to determine whether the wireless communication
node is stationary; and

-~ means for using a result of the determination as a

decision critericn whether to switch a service to one

of at least two modes.

Z25. An arrangement comprising the apparatus according to claim
10, a gleobal navigation satellite system receiver and a

wireless communication node.



