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Met hod and Apparatus for Reduci ng Power Consunption
During Wreless Data Transfer Technical Field This

WO poensi28h rel ates to a nmet hod and appar at us fRPET/SG2007/000385

reduci ng power consunption during wreless data
transfer and refers particularly, though not
exclusively, to such a nethod and apparatus for

reduci ng power consunption during wreless data
transfer by selection of a wireless protocol froma
Methad and ApgaratusiferReducing BowerConsymptisinsDuring: Wielsga Pata
Y¥dnekfss connectivity has becone part of daily life.

It I's used regularly for work, private purposes, and
information retrieval. It is used al nost anywhere.

Yéémli@a Fidi@nnect i vity needs power. Quite often
wi reless connectivity is used to transfer data between

Shis ventiandelgieite 8 metipdand srprretis fraedusing pawencepsumption during
WREBSH @ita ﬂe\élfé‘renmeﬂsrpehrdd@rly, lbugh %om&mbiverytte @udHa méthod and

ersona uter C ut er,

Bebietor Rl e paber cORpRIEN oo st rreles phssiection of a
wmelemrbmdslIfromeelumuytoabmlableWneleSsrﬁ:ybtdmelsa peri pher al

devi ce, portable data storage device, portable nusic

or nmedi a player, or the like. Quite often the conputer
Beokgreumhd/or the portable device may be relying on

I
itele e§£ Xorﬁk%@@t% hgglg arnel p:/?gno? Falﬁltll?e?gt S!% %Q/%op e%g(?ﬁé/ nfg \%/%rr( private
pwrnesasnanmnfohnatlme rcttae\tae rtyis Lsededlinesttanywipere bV elegs/@nnedtivity
ﬁ&%s?ﬁ&v&ﬁ@uﬁe gﬁé/r{ \El?eléaégq,/oﬁﬁec‘ﬁﬁwqghgé’d tg ﬁ%hgfgr da?a Béle@H Qﬁortable

powe ere t1on power ~consunp
deyicsranerecRamputsT deviers §uem acomputer @evwénayan@lwdﬂ byigs not limited to, a

S&Q&r{a‘%orﬂﬁﬁér ﬂSﬁS%@hbﬁ’t@r alYRfbosk ESmpREH Q@b?et E'?Mb&%@rsa PDA,

mput er devi ces _use techni ques such as,

'@se%ef?ptﬁlephwea%%fﬁﬁ*e iTheporAkle dpwcr @y be aPairher) deer portable
@it Storayeslevits Partablaiueic o nitafd :Sl@ﬂ:r [ ErieQfike OCﬁmfeCHfteH% computer

% i Byportable eyt oS fahine G bapohmerWhSHEbing on batier
pdvesr epdver prianagethesht BEpaieatandmbortart edummrrg(temw time in which the
lﬁ f‘yu Elecfo og ﬁé’c‘eglgvetnﬁ{ tﬁle géniebgea Elér%n Ly ara]%fr %Bmp&ely\@ewce IS on mains

device’R
power, the reduction of power consumption is recommended to reduce electricity use,

and/or to control heat generation. Many such portable devices and computer devices use
techniques such as, for example, the automatic transference to stand-by mode, or auto
shutdown, after a defined period of non-use. These do not reduce power consumption

during normal use.

Summary

In accordance with an exemplary aspect there is provided apparatus for reducing power
consumption during wireless data transfer between a host device and another device, the
apparatus comprising: a plurality of wireless modules, each of the plurality of wireless
modules comprising a different wireless protocol, each wireless protocol having a different
power consumption rating and data transfer rate; and a processor having a determination
module; the determination module being configured to determine which of the plurality of
wireless protocols is able to be used for the wireless data transfer, the determination

module being configured to determine which of the different wireless protocols able to be
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apparatus conprising: a plurality of wrel ess nodul es,
each of the plurality of wireless nodul es conprising a
walpdopesest wirel ess protocol, each wirel ess pre€D86L007/000385
having a different power consunption rating and data
transfer rate; and a processor having a determ nation
nodul e; the determ nation nodul e being configured to
deternm ne which of the plurality of wireless protocols

is able to be used for the wireless data transfer, the
uged for ffienwitaless detadinafepbasm PR TICPRRHIRIOR thatjistiag lewget of the

\%@I 8%&% bl thbe ru@@& fOMHeQAIII%%%S RERURFSES tRDNifelés? protocol so
euse e wirel ess data transfer has a power

detarringd g usertier the wingless galad@nefer-t he wirel ess

proto;:ols agle to be used for the wireless data

transfer, the wreless tocol so determ ned bei

ASSRRINGGH SRG1EEn B BOSRRA o SRS 1o SEBPR oGS povee
o%ﬁﬂlrﬁtﬂbn a&m@hmassa&meansteh betecbs ajposhiedee and amdtherdievice, both

t{n(? éq%ﬁg IC %&A&g%ﬁogh%r ?lg%nl‘gé/rp%nesm ) blg%g oF \?/I %ésc‘s rqg(gl.ﬁes each of
tb@plbrahiyea_f oelesshevdudes cmprising aalifterérd rwwd@w pr@tcmghpmwlrﬁéess
B ALY oot AR SRRl L oflont
q@mprlsmml each wirel ess prot ocol haV| ng a different

transm ssi g, rﬂ?@&s@%a@iﬂb% defedila86n MmBl@e td et \WO8lch of the

conprisi ng:. UsI'Ng & processor having a determ nat i on

modul Raurelsy a@w@ﬂfﬁﬁ rPéOtWﬂ'Sc'ﬁ able te he upadfpaihe wrelsss (ptp fppsfen

protocol s (shgakd @eté@nubéﬁoH%ﬁﬂufeQb déﬂéﬁ*nWa Wﬁicﬁ%ﬁth@&ﬁf&rent wireless
to deternn

transfer; usin

uhi PP BB IREATOTY UrES SO 5o 8 Pan e, bR ampton
used thatis theeowdst &l tBs wirelassoprotoadis bisle thbs usedforibe wireless data
consg% %on that is the I owest of the wreless

pr ot P 20fe to be used for the wirel ess data

transfer; asiog theiwiglesh profwcokdocdeterminedderdhe wiseless data transfer.
determined for the wireless data transfer. For both
exenpl ary aspects, the different wirel ess protocols

may conprise a first wireless protocol having a first

Mﬂr rt)Si!hee§(§mHé c°t§ R dlﬁ@f@gﬁm?@é’ss%r&béoﬁ mQ@E&néﬁs@@ﬁrﬁrwweless

e; and w rel ess protocol having

mptpeqlég\gn@ A aﬁémr<§§$&ifﬁr\85w§@n aimg%?f’éi@cfﬁﬂd’at%tfa&ﬁ?%f &fﬁ% faé‘fj a
deRbR wildiEssR6t8EdThaRhd 8 Beddhd WirkeBs fansnhissiol l’éﬂd;eeéﬁ?d a second data

I h he |
ooler At THE aterERgHON & MicR e B ket Py T g Gved ppwer

ddasilimption may be by determining a range for the wireless data transfer and then

determining which of the wireless protocols is able to transmit data over that range, and
using the wireless protocol having the lowest range. Alternatively or additionally, the
determination of which of the wireless protocols has the lowest power consumption may be
by determining which of the wireless protocols has the lowest transmission power rating,
and using the wireless protocol having the lowest transmission power rating. Additionally
or alternatively, the determination of which of the wireless protocols has the lowest power
consumption may be by determining a size of the data to be transferred then determining
which of the wireless protocols has the lowest data transmission rate able to transmit the
data, and using the wireless protocol with the lowest data transmission rate. The
determining of the range may be by gauging the power of transmission necessary to

receive a response. During a detecting or scanning mode, transmission power may be
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deterni ning which of the wireless protocols is able to
transmt data over that range, and using the wreless

wW@e@o6aBl havi ng the [ owest range. AlternativePgr/662007/000385

additional Iy, the determ nation of which of the

wirel ess protocols has the | owest power consunption

may be by determ ning which of the wireless protocols
has the | owest transni ssion power rating, and using

the wireless protocol having the | owest transm ssion
imeassed ot B mesporsidis réasiat | Thedranamiseion say\belby at keggt one of: the

t ' i whi ch of the wireless protocols h
h?ﬁegl{oghv\gg@epgevge. p ol's has

! power consunption may be by deternmining a
size of the data to be transferred then determ ning

gtmysgsaf tfoheof\@ﬁ%gl.ﬁgﬁgprot ocol s has the | owest data

ransm ssion rate able to tr it t i N
In prdevihateéhe inyenfioptesydie i pdetetoop Gig éﬁ?a%asg&i{?ﬁfo BraCichT 6kt here

shAIBBWHS §dRAbd BB Bway BT PoAfinRitVe Rikargple fonky eeemplageenitiyinbants, the
by gaugi ng the power of transm ssiq ecessary to
e HEbRNG WRSHRIENCeria e Ao RV B0 S G AR ng

B RradikgAsMm ssi on power may bei ncreased until a

I e [ [ ' d,. Th ' . .
ST e Bt V5 SRR BBl v
wheRss tathitansfof batieerhawbmpser devise ded thetportabla device, one of the
i nvention na i i
ARAEP e ARYing ForpbltpRadiRE R A R BEbaruB r rodioo
pofvenamsimpiidreduring thexveirgiise dafaltianeieenpl ary enbodi nent s,
Fg@ge JeSH é)@Hpﬁ?Y BB G adfabnlb [I’%f&%%ﬁa%i Sipakdi®s for reducing power

f
cconpanyi ng ustrative draw ngs. In the draw ngs:
cphgmpsion durngthe wirelass fiata Fansieie®td ve vi ew of a conputer

IR 8% A eketpRity IGPERartBYthE Bpérationbfitied @@enplimy apparatus of Figure
tTansfer between the conputer device and the portable

2elevi ce, one of the portable device and the conputer
devi ce having an exenpl ary apparatus for reducing

Rtk OB oL RSP AR B B agr am of the

exenpl ary apparatus for reducing power consunption
b TSP M S A P ohnln
dXAGRMIElesa pata trahsfer Etwéadnpuinast BevidaetQf dnd@npibeicdgviseisgeh as, for
e%gm%fé?%loﬁg@fe gﬁg %%H{;%née%ice 200. The other device may also be a computer
peripheral device such as, for example, a monitor 102, keyboard 104, mouse 106, printer
108, portable media player 110, sound reproduction apparatus such as, for example,
speakers 112 or headphones 114, or mobile telephone 116. The host device may be a
personal computer 100 (as illustrated) or may be a laptop computer, notebook computer,
tablet computer, personal digital assistant, mobile telephonic device, or other similar device

having a central processor unit 130.

The power saving may be by performing the data transfer using a wireless transfer protocol
of lower power consumption. Each of the host 100 and other device 200 has a plurality of
wireless protocols, with there being at least two different wireless protocols in the two
devices 100, 200 that are common to the two devices 100, 200. As shown the CPU 130 is
operatively connected to two wireless modules 132, 134. The first, or prime, wireless
module 132 is of a higher power, and thus higher power consumption, than the secondary
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The exenpl ary enbodinent illustrated relates to the
reduction in power consunption during a wirel ess data

W@ e@n®6es1 bet ween a host device 100 and anot hePCTHBGR002000385
such as, for exanple, a portable data storage device
200. The other device nmay al so be a conputer
peri pheral device such as, for exanple, a nonitor 102,
keyboard 104, nouse 106, printer 108, portable nedia
pl ayer 110, sound rigroductlon appar at us such as

itelhes rmodui 53 dhe CPLD! ringludeg Frisiarginglian moghle 138 inatis able o
H&bl@iﬂﬁ@ﬂﬁ“cﬂ &fthe Thewin8I8ds e SZHYSMOGIdRﬂLI%@B & reduce power

uter 100 aS|II pto
Cibiin &8 Sattenter The PV s Hhe apbeBias p B g8 e mamor
fhogult aBg.assi stant, nobile tel ephonic deV|ce or ot her
simlar device having a central processor unit 130.
The power saving may be by perform ng the data
When siterminsig iwdhich ofittreclviestes stnnaiales 132 ptradtis todde wHed faneeparticular

I

g&e{é@%résq B*é%&sérrgﬂna lg‘?‘ﬁmpdlﬁé 15@%"@8&' mt%%gcdi%?g @g{ﬂgér %f?ﬁ%ors
inhledieg it nef liatiteﬂétast two d| fferent w reI ess protocols

in thﬁ]ets%o@lﬁ\é'o%?asto]o%%ngigﬂe& hat are conmmon to the two
devi ces 100 hown the CPU 130 is operatively

conneé’!%‘éis'fﬁ'@ﬁq W‘J”f WNCB Fr@ﬁtﬁrﬁﬁp%gaflsﬁ"edim The first,

Or  Pr ingRiatattdridfe? $te BPsHEh BF thd ifefes8® modulds gb@ M1300MMR
and t hus hlr%her power consu t|o than t

secontigA5ARPPISFIRR SovefRirach g Ahe e@FF[‘P‘i% ﬁ?c%‘bes a
determ nati on nodul e 136 that |s able to determ ne

i ch he .t 2 34 ld b
b oo, b e R i Cledag AR n S A Phg A e o e g oher
Faresn@dn power Eothoples abble toelta}nsuﬂmvem ledgeralishante nwiile the WIreless

g |e ?31‘ %%% h%% lo%" ggtg]trghé}gr r aqgwénfan\é’}nfs@oﬁ 3>§¥ver so it can

be use for
omlnttsnsmlt ovehe stmee dmamae i e seeehdagy vmea&aesm protogad k34 ispheypreferred

@/ﬁ&l@éérﬂrot%c& W foﬁ{)ovrléf'%ﬁgﬁndtﬁ? td43bbas iPids tﬂQiovJe? Pdtd 8hower

slze O be transferred; th
m@v@ﬁw HoWevernine RrimAey wiksless peotecel he2 *@ﬂf@rﬁq@"rvwlesméotocoi

Q@ft & dolcAB DE kel ﬁ)t Raled the a&ly ®teririvtativhs, &k AHBo MiHelsBsod from the
32, 134; and the transm ssion power of each of the

W”?‘fé‘f‘%%scﬁ'ﬁ"éﬂﬂ es 132, 134. For exanple, the wireless
nodul e 132 nay have a higher data transfer rate and a

Fé)lgahselrrnple illustration the wireless module 132 may be WiFi 802.11 and is the main
wireless connectivity used by the host 100; and the second wireless module 134 may be

Bluetooth and is the secondary wireless connectivity used by the host 100.

Both the host 100 and the other device 200 will have both wireless modules 132, 134. The
main wireless connectivity module 132 (WiFi 802.11) will be used as the default wireless

protocol.

When data transfer with (i.e. to and/or from) the other device 200 is required (301), the host
100 uses the primary protocol 132 to interrogate the other device 200 to first determine if
the data transfer can take place using either of the wireless protocols 132, 134 (302). If not,
the process ends (303). This may be due to the other device 200 being out of range of the
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transm ssion power to thus be able to transmt over a
| onger distance; while the wirel ess nodul e 134 may

whaspe/oe12Bower data transfer rate and a | ower PCT/SG2007/000385

transm ssion power so it can only transmt over a
shorter distance. The secondary w rel ess protocol 134
is the preferred wireless protocol to use for power
consunpti on reasons as it has the |ower rate of povver

on tion. ver, the prinmpary wrel ess protocol
ﬁ Sﬁgpqrm@ t&'@fw& &8s piotespisd 321&'52& dctBa theotper devicg 208 dpgs not
b&;@ﬁﬂtabl@ wmleesbrr?eoofeatbwedsgtagm nat i ons, aIs: will be

nder romthe fo escrj pt.i,qn. r a

R T S e P W O
W.d-ithe8®tRerldelica 200 deed fd hawi the piotaeblet3R) a cfxmlnec tetetntiyation will be

@g@ l(r:g)\é) oIP ﬁ‘glrk%g% Bﬂprot%g(q 159 q%r‘?‘o? %9@65)\3 %ﬁ'l‘&g%e 200 does

e@irlims@the\nr@tycqjéé@tbglpnomssteoés (306P. Bot h the host 100

and the other device 200 will have both wirel ess

nmodul es 132, 134. The main wrel ess connectivit

fyeriptd 38400 aygreis reiged to df}erwnle|theb@anﬁgwloasrawﬁefoa%vp&atattransfer

(@0'7)9 ITRE Fradn@ibS6rPtangd B bt ndidednsyidalging tHe [fdwe? of trdhsmission of
t he ther devi ce 200 is required (301

/ or fro ),
oft 00 af%f ag@ § qRYi r%Oprﬁ?cips&?régttcb@gglvqggeslpense During detecting
bl’fﬁcahlﬁlﬁ@ mibge tthetraishassichepomeewll B slovly inbrebsdlining thie rpSrtalfle device

f ke th
et Bhs WiBRT Binstitpier o W5 A Sathes e recsiurih b festle o
éeteimn@@thﬁ)ang’émfﬂ'lemilyertméttﬂmesttmomh aormﬂlredevttE\BOOeA 210é}y is then
AR bl ORS00 66 Aol 1
srepN¢iRLY erotpcolil I4B0Y). Iiyescat£3Ns) prfloth_ecoﬂl?rf tsrralsmb?dmrmme the file
4i%0r0r Héta¥r§§sfé1t(3§%qgén ifth g%cgﬁ 9%' r%ﬂsfbnsrafg%gﬁ lbofy thd ' aximum
{3 ol he'ipd

mal n pr ot ocol can ; . g.
ﬁtﬁganai@vaf@@fmee@@@wmop@wé {Hé ﬂ)fﬂ@ﬁ@t:@mhg (305), the

$dsbhday pRORIcBI m4ﬂ§héélﬂ‘oﬂ\lhé 'data %aﬂ?iﬂxe(ﬁ 4[3)0,’&&3,1‘ thé détE %’ansfer starts a
secondar%/ﬂtgr ot ocol {% (f;
YHeReis g éﬂe’zeo'@'n&dféee H%}? trﬁ%f%r is ﬁ%ﬂraﬁfat(% j! 1%34 hetnﬁ@ess ends

@oo)c #96 a6(3d2) theAaja. tralnfsfeyaﬁutmes((SM)an? aqeoquﬁhyug |at§alh RisR312).
et er m Sm SSi range for the data
hl%\:?g]egﬁs u(‘{\ggbﬁ daﬁ?’?‘f ?ralﬁg‘fﬁ"g‘gtf’on ?ange can be

determ ned by gaugi ng the power of transm ssi on of the

IE@% gt @88 o Qggﬁ%)ntﬂg Hl%%n{yepr&gc&é?g% 2%%%5] f(;é‘ri; %:i &e}/ transferr[é31 4). After
thi elatartmsfm‘ stsrtsm apewes rauserﬂ to deterginail the daiert@asfedlswnmplete (315).

ff s, BRI FrAREE eRRY(368). if no at (315) the data transfer continues (316) and the

query (315) is again raised. This continues until the data transfer is complete.

When the primary protocol 132 is used, the secondary protocol 134 is powered down or
suspended in sleep mode until the next data transfer between the host 100 and another
device 200. When the secondary protocol 134 is used, the primary protocol 132 is
powered down or suspended in sleep mode until the next data transfer between the host
100 and another device 200.

Instead of range, power consumption may be used in the query of (307). Also, instead of

determining if the range is below the maximum range of the secondary wireless protocol



200 beconmes within in transm ssion range. \Wen a
response is received it is possible to determ ne the

WO 2009061281 t he ot her of the host 100 or port abl BCH8G2002000385
200. A query is then raised to determine if the
transm ssion range i s bel ow the maxi mum range of the
secondary protocol 134 (308). If yes at (308) a
further query is raised to deternmne the file size for

data transfer (309) then if the required data transfer
T theidstagminalion ey brie delpmingEing FAeiSFbOva NG TBACR range of

th€ QM%% vieRES pRtocdBB4( Blkhich dabe WRSprivdany WikéldssOirotdtol 132 is
éSOS) e secondary protocol 134 is used for the data
Sensf er (311). After the data transfer starts a query
is raised to determine if the data transfer is

onplete (312 C 086) n
R ot Risohirptol Gha pa TeBHp e PonuoaRprqd o2, 124
will be gtores] ia@adcassoail 3&dr (ghor®)138 ahd snay bp draths farnt dfla ledkeup table.
data transfer is conplete. If no at (308) or at (31 0)
the primary protocol 132 is used for the data transfer
WBilst fhergnhaseheentdeseriped in the fasegaingsdesciiniion exemaplgryiembodiments, it
3@'@ %%ér?to @B}‘F{hgh@&lﬂefd ih e té’é%@io%&@&ﬁfaﬁ'\%d vt AfARP Llﬁ{a%ons in

yes rocess ends no at (31
qﬁ%lsepéti%s'@rh awﬁrepﬂoecﬁm(% Qeayatiopreay %m'aa@w'tfeﬂa'éﬂw(ﬂmﬂom the
brésa@mléntiopl sed. This continues until the data
transfer is conplete. Wen the primry protocol 132 is
used, the secondary protocol 134 is powered down or
suspended in sleep node until the next data transfer
bet ween the host 100 and anot her device 200. Wen the
secondary protocol 134 is used, the primary protoco
132 is powered down or suspended in sleep node until
the next data transfer between the host 100 and
anot her device 200. Instead of range, power
consunption may be used in the query of (307). Also,
instead of determning if the range is below the
maxi mum r ange of the secondary w rel ess protocol 134,
the determination may be to determine if the range is
above the maxi numrange of the secondary wrel ess
protocol 134, in which case the primary wrel ess
protocol 132 is used. The range, power consunption and
data transfer rates of the wirel ess protocols 132, 134
will be stored in processor 130 or nenory 138 and nay
be in the formof a | ook-up table. Wilst there has
been described in the foregoing description exenplary
enbodi nents, it
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will be understood by those skilled in the technol ogy
concerned that many variations in details of design,

W@owsoe28t i on and/ or operation may be nmade w t PCUSG2007/000385

departing fromthe present invention. The dains: 1.
Appar atus for reduci ng power consunption during

wi rel ess data transfer between a host device and

anot her device, the apparatus conprising: a plurality
of wireless nodul es, each of the plurality of wreless
Thedelriges:conprising a different wireless protocol, each

Wi el @p?p%r&&%ﬂ%@hmﬁ@ﬂdm céns@hfpftl@ﬁ @urﬂngt\ﬁlﬁﬂlb%mdéfél tfinsfer between a
range and data transfer rate; rocessor having a

det erhfishéavicsrrnAgaeihe: devige. tB%P%?a}WtH%tF BRF SRSl e bei ng

configuredy E)IQraﬁ@foEWﬁ%IQ@ Mbdulds, edchtdi eheppluraitly iof Wirgléss modules
W rel ess . rotocf%Is is able

h
dat & PFEHSGE AT WP R BPloBRCST Py BIean I Ll B £ Bfrent
pr ot aemsmisaiohearige dnd dadchnbfer ratdyandvi r el ess dat a

transfer has a on js the | owest of
the wrel e%%roﬁ?s%?lﬁag,@ %?%ﬁnaﬂgeﬁwgglég for the
Wi 1 el the detdeminationamsiuter heingrenfigured togieteymineodith ¢fdhe plurality of

det er\U}J‘eesg ppcﬁb&gs F%Bl@ 16, B& ué&ﬁo?"fhé Wir@l%§s dah ﬁ'aﬁéf@rn 8h@Which of the

par at us , wher el n
d| ff ethéetentwmetqsw@tqwlsta@@dp be userblor ke vyrelgsp %tquéﬁeég%s a

pr ot 0§d’3Jer BANEURBtGH thid i§ thebwi&d: 8Fthe Mré@§§bn%&ic@@ abRt8 8e used for
and first data transfer rate; and a second wirele

pr ot db@ wirglgss frja farsieroine Wireless Rrotocel soflsigrainegb emr’f‘ﬁsé for the

and ayifissadtLiadnafet.r ansfer rate. 3. Apparatus as
claimed in claim1 or claim2, wherein the

determination nodule is configured to determ ne which
of 2t heppairated &Galmédﬁrodmhm vdsreirhibe diffeest wizeless protocols comprise

Gt . 1 PahlFsS o B 0 RS a9 Mg o8 st e
Wi r el tessfeprait;@nd lasecendatitetess @rctt@mganing alsecandwieleshat

' a0 AR Eh BRI BLOROBYIAY e | ovest range

bei ng e wmre ss protocol use or the data
transfer. 4. Apparatus as clained in any one of clains

1 B0 Ropahi&d £ Haitid8 ifGhiRr M A@diln@) wherein the determination module is
configured to determine which of the wireless protocols has the lowest power
consumption by determining a range for the wireless data transfer and then
determining which of the wireless protocols is able to transmit data over that range,
the wireless protocol having the lowest range being the wireless protocol used for

the data transfer.

4. . Apparatus as claimed in any one of claims 1 to 3, wherein the determination
module is configured to determine which of the wireless protocols has the lowest
power consumption by determining which of the wireless protocols has the lowest
transmission power rating, the wireless protocol having the lowest transmission

power rating being the wireless protocol used for the data transfer.

5. Apparatus as claimed in any one of claims 1 to 4, wherein the determination
module is configured to determine which of the wireless protocols has the lowest

power consumption by determining a size of the data to be transferred then
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nodul e is configured to determ ne which of the
W rel ess protocols has the | owest power consunption by

wa@ledoeoen2si ng whi ch of the wirel ess protocol s heGI/8Gz07/000385

| owest transm ssion power rating, the wreless

protocol having the | owest transm ssion power rating
being the wireless protocol used for the data

transfer. 5. Apparatus as clained in any one of clains
1to 4, wherein the determ nation nodule is configured

to dedatemiimieg whick bf the wiralesswretsicels Siap therlewest datp sr@ngigsion rate

| ovesty,p Vﬂear ﬁﬂ'ﬂ%’d% I Wity e L83 &b 831 Nith ¢helowb st afdf trahBiRission
data to e tnfc'ans erred thlen%etqiérm ni ngaq ich of the

wi r el @isbeingthe wielgsharetocpldispd i die dpfz ¥nsmi ssi on

rate able to transmt the data, the wirel ess protocol

wth the | owest data transm ssion rate being the

wi rel ess protocol used for the data transfer. 6. A

meteh 0Al nicttiod fercheaidhl favse corsanptiontiiring witstdss gatai trapbfesisetween a

dat a sfer between,a.ho
devi ¢ S?ag\fl?? qqﬁiearﬁ@ d%}/&? §3th %ﬁ‘éﬁ{ﬁi%&fa&%o%@%@gﬁother device
conpr canpriging aplunakity bt wiraésswnodellass saghod theeplurality efwiggless modules
the p(':oumn@rls'intg% <ﬁ1ffer}%‘tr\/‘ﬁ3 fe {BQ&N %ﬁcﬁ@ﬁ@%és%r%ccﬁ having a different

differe wrel ess each w reless protoco
havi ngansnissidhaaegs aﬁdm’m@@ﬁr@ﬁeﬁaﬁ g‘@“’t‘j’ﬁdioﬂ‘@f'%ing

transfer ﬂst a bRRedB} RRfhLLIREINTha BN n\b?iul&o Aetermine which of the
processor havi n a determnation nodul e

whi chpl@rahwwéwgwlsﬁsawpioyolﬁfs %'?*@W@é@eﬁf%#&‘%'r eﬁssffaéa&raé‘smr
to be usedyfigy th%'?)%te%fnﬁﬁ&ﬁﬁodiﬂé f® det@mifeanbichustitngdifférent wireless
det erm natij on nodu

i 1 cPRame0 bl B.26 ughebop BB EreRSr B=PrebaeL e RaerpppumPion

wirel e@slscﬂm lawbstan e avireleas patqpolsaablecto e wspd fop thet wisdless slata
the | t of the wireless protocols able to be used

for t d%ss data transfer; and using the wrel ess

pr ot oc oI S msdngttlaaaf wireless frotocd ke defernainedor thet wirelass dgipdransfer.
7. A nmethod as clainmed in claim®6, wherein the

different wireless protocols conprise a first wireless
protocol having a first wirel ess transm ssion range

and, aAfrf\étE(gd é@élé\mteﬁ W&glﬁ% ti/\)fl"ntalé‘em ABQiffrsr GBI sYbroRL S Bomprise a

pr otoco avi ng second wirel ess transm SSI on r% gf
Bnd. afstwislesscupiacel haYaa a st WirelosranamiRsioR anggsand a st data

cl ai Mpdndét raledhiB Hsd¥ons WitkiBss prottfaltRiviig Bcond wireless

determ nation of which of
transmission range and a second data transfer rate.

8. A method as claimed in claim 6 or claim 7, wherein the determination of which of
the wireless protocols has the lowest power consumption is by determining a range
for the wireless data transfer and then determining which of the wireless protocols
is able to transmit data over that range, and using the wireless protocol having the

lowest range.

9. A method as claimed in any one of claims 6 to 8, wherein the determination of
which of the wireless protocols has the lowest power consumption is by
determining which of the wireless protocols has the lowest transmission power

rating, and using the wireless protocol having the lowest transmission power rating.
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the wirel ess protocols has the | owest power
consunption is by determning a range for the wrel ess

wal2a0a/06n28nsf er and t hen determ ni ng whi ch of tP@I/SG2007/000385

wirel ess protocols is able to transmt data over that
range, and using the wi reless protocol having the

| owest range. 9. A nethod as clained in any one of
clains 6 to 8, wherein the determ nation of whi ch of
the wirel ess protocols has the | owest powe

cots lﬁmeﬁhgﬁ ag glaigyedd@p@f (pﬁeanﬁ,@l%ﬁ &9, dyhe(qurétlw detgripgtion of
pr ot QERlnSf E]%Swﬁer&slpﬂﬂ@&‘s RS W St &Wep&w@ﬁmbﬁdd |B By

and using the wireless protocol _havin Jg owes
t r an$iefesBingg ket thexdatalp %ra“ﬁfeﬁ’@fj "E‘I'”c‘ﬂgr%'?ich of the
any Qﬂ.%reeé fotctloREhal tﬁélo@estwb@rt@nemtsbien rﬂaé ebmtasraamsant thé data,
whi ch ﬁ ?Iessg?q j 5; t? owest RQve
cons t“?'Bﬂ t'TesW'Wsaé’ir % Wl '?18’ oWgs] datg frapgTaisgan & ?o be
transferred then determ ning which of the wirel ess
pr he | o t [ .

9{ da qd gscla L"H%? rnw‘?a%'th o"J} Iﬁ%%ﬁ%ﬁﬁﬂ% ith3 g%@g g%meﬁ%les?ndent on
W| th cldma 8 wlwsin tlumuaertrmlan@m the rameraamegaummg th!e P ot
as cl claims 9 and 10
when t%rlgg@% ée@g%% %E%,@QX %?Sn%t he determ ni ng of
the range is by gaugi ng the power of transm ssion

Ne¢ess Methddas RHALY f difes P\Qﬁbcr@rn dbfing A dERERbrasanning mode,
claimed 1n claim1l, wherein duri ng%e det ecti ng or

scanriiagmissige powraﬁmeéé%wﬂb%vreﬁpo IS FREPESed until a
response is received. 13. A net hod as clained in claim
11 or cI relnt ian, i

o1&t A alascindns iy aim o GRBE I B E e e sop s by o

host ,legsigng Sstectddiesm thavgreun consisting of: the host, and the other device.



