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1 MANAG NG LOW PONER W RELESS MEDI UMS | N MULTI RADI O
DEVI CES BACKGROUND OF INVENTION 5 1. Field of
I nvention: [0001] The present invention relates to a
system for managi ng one or nore radio nodules in a
wi rel ess communi cati on deviice, and nore specifically,
to a system and net hod for managi ng the operation of
a dual -node radio nodule integrated within a wirel ess
MANAGING LW -ROVWER PdRIILESSMEDIANS dNAMILTIRADIGhBEVICES
connected to a short-range wireless network in a
sl ave node. 10 2. Description of Prior Art: (0002]
Modem soci ety has qui ckly adopted, and becone reliant
upon, handhel d devices for wreless comunication.

For exanpl e, mtinue to
proli fepgte |n%¢§(%é*}duﬁ;§0p(§§?§§w \,I gue to

%eéhgﬁl OEI cal inprovenments in both the quality of the
1. n and the functionality of the devices.
These wirel ess conmmuni cati on devi ces (WDs) have 1
[0001] peg oricEBTHHBY AEEN FOHSHOERYHERJBHERSHE 6 SF Moiadio modules

in a wirdl&8 colufhiich W§mﬁﬁn&&@ﬁ&’iﬁ&dl?ﬁg ars%%@ﬁa\éﬁd mé@lo8Fer managing
text and graphical data froma nul
the Opergfeﬂmgrfaphabmpé@mdlmgdulqm@%ﬁmﬁh@@twess ﬁ@mmﬂ@gtlon device so
v
as to avééi?] aéﬂﬂzlgtg VJ% %: %gte? ?ci :% églﬁ)gt nt?isgerwgﬂélg% E%trk El{ £ 89\%11&5{?63

cover eren nees,
2 #ang? s%P E%hs desirable for various appllcatlons.
- networks facilitate WCD conmuni cati on
over .l a e ar These ,net wor
10002 2 AT RO BHAO I St bR By bon handheld deviee

for mreE@é’k%ﬁIﬁﬁm@thﬁon SFar édafile, Bellule td:léﬁlr_@nesl&ﬁﬁﬁudte p@cﬁffbfﬁte in the
s wth first generation ( anal og cel | ul a
global n}aélf%%ﬁgg tq Walﬁn%%%l mo&earg@ts, W@oﬂ\,@p gaality of the commumcatlon

and the %&mﬁﬁh 'tl%rHevchs "?96% g:'s§ &erﬁﬁhééﬂ oﬁ rde%@ése(W@BQ%ave
n exanple o enpl oyed 2G digit
become cehinghygincerfer ash lpexsglmirami bla;unenfgusenaltdweng@@rwam8®t @zreceive

voiee, b P telial S8R TP Ly BB} i oty o Borbiicasion

network€ GlA¢A ib¢ alids©dedbesapsh diffs@nsligpendiss dndeotérali¥srtsstagimission
of textual data via the Shaort Messagi ng Service
dlStance% SR@) havemgrstrengths desirablodes agoys apREGANONE NG recei ve t ext
es of up to 160 characters, while providing

[0003] dat a e&lahgméwoﬂ@ Gyl WRE saommaticatigmverarperas b yeas.

2 I ,
These ndfrodk (erARGics Bl MRELTT 8L DERPOCY Afcprmohy pafting Wil et
1970s totaaend PEGsSiidnfict geaweuaidn (gﬁ)aq@hlogsellldﬂdelﬁphtm@s fhiat providad baseline

v BH SRR G SRS SR YT
employe@ 2 Aigitd] abllWhdepy Bk eagteasidaigy fnahe HBOMEIIEL/ U 8 [AVT 6&8&is in Europe

DVB- wi ||
and at 850 MHzlg)nd 1.9 GHZ in the United States. This network provides voice communication

and also supports the transmission of textual data via the Short Messaging Service (SMS). SMS
allows a WCD to transmit and receive text messages of up to 160 characters, while providing |
data transfer to packet networks, ISDN and POTS users at 9.6 Kbps. The Multimedia Messaging
Service (MMS), an enhanced messaging system allowing for the transmission of sound, graphics

and video files in addition to simple text, has also become available in certain devices. Soon
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make stream ng digital video, and other simlar

content, available via direct transmssion to a WCD.

Wi |l e | ong-range conmuni cati on networks |i ke GSM are

a well-accepted neans for transmtting and receiving

data, due to cost, trafficpand | egislative concerns,

these networks may 5 not be appropriate for all data

appl i cations. [0004] Short-range w rel ess networks
emerging@hhdegicosmrhnk o‘,h?gitad)wi@lﬁmichm@ing Hert Hzodbéld Dewrres (1dYB-H) will

make str%?zﬁg%gdo qlﬁﬁ-%es eeﬁ o!g{e}é%%%{ﬂ l It ga:g{%ili b?er‘g%gzée& transniusswn toa

WCD. Wadb RleQgygetidhiitlnicagion ﬁbtﬁ@rk%(lﬂ(e saar d welt-Beepted means for
mar ket pl ace. A 1 Mops BluetooH&_Nlradlo may transm t

transmithpgy pcLigEs Yok Aot > 0N AT G RBIFECORF TR these Pefffges may

not be aﬁﬁro%@atm%ﬁ%ataaaﬂﬂhﬁﬁ}fnslo transmt up to 100 neters
addi ti onal "power boosting. Enhanced data rate

[0004] ( EDR)ShBﬁq lv%géﬂess‘fiﬁla%rl%vﬁb%@@L&nﬁﬁﬂlcﬁﬂﬁ*%t)ﬁmﬁﬁsxﬂh%ﬂ some
asymmetric data rates of 144 bps for 2 Mops
of the problerme s¢dndn lapelcalLl nidwpekst aluﬂoeh%pgn cmmele of oshortarange
wirtess Sl RSSO R e Pl DA% o s ™ i
may trandirlidHnd r&ﬁﬁ[e&tata% afr@aBge7y Kﬁmhltlﬁil h@ing%!? 10 meters, and may
autonatically U%a netmork

transmitr uﬁlt% é%{netersmgh ional plrﬁy'er falet e%lnﬁ Pcf g@tg ra(tq:]gﬂl%) technology
also avafmﬁé Ry eﬁabﬁmw%ﬁﬁ{l@sfymn?&ﬂl@awﬂuéstoftl @4331%3&@% Qatng)

exch anges W th up to seven active" slaves and )
connecubp ank 278 Khravesa 3 Nps vennsriaere sA ese el ecqared thnesisely opstigate a

Bluetoo nctlw%lgkk ]%Stngl({] 9 p?ural g?&f W&e@&g rf @e&%%§§£r%§%a each. othea may

or'a eacOn i n or roni ze

automachIlbhfoﬁ'ﬂﬂet Heassrk rgrou'ﬁhﬁﬁai a Gevirees Aagnieviva aldyyprambik ékelf to the
tween vari ous active cation and power sayi

onmmu {]g
master of figgucangt, allpvgag 14y C??tﬁﬂg?ﬁatexa“&f’éest"ﬁ P e gfitye slaves and
255 “paﬂlzsdfbs@ms hBiaddideh exchhfoeRlauetRa1 bl ofdir Emﬂ@%&ﬂ € master.

hort 20 range wi rel ess networks include WA
Parked Wp%momwamwcqm@al mcuderdo play AYnsheonined witkidhe mgstﬁrn These

devices &%&8&5@*&%&%@@% %ﬁ@aﬁgﬁ g@%%pé%%&ﬁ%ﬁgﬂ w%%%ﬁefggﬁn% modes in

order to &Iihd;rthFatRBl d’ﬂaer@uionen‘ méhiese Iniaddlties so Bhiooths " hehee popular short-

MLHeS a s. t hat ke them a riate
range wirqss paoga St LT GOV IEDONSY NG S Ra G communicating in
accordad¥@RKfhake BIFET S0V QarflafD iM% Am EQ) JWCSBPOWAR €7i¥BEd BUS.15.4,
resources 25 for prOV|d|ng enhanced functionality in

802.15.4epped UERRFIL: ofvi) ohBrseswiaglgssuddiviag kave deatigey #@r%\fﬁgages that
make theh OFSFORERE FT bW BhiGRSnd N OF MAL T on exchanges)

rs may be used to read visual or

[0005] el eCI c?rgl eccen f %alni% aﬁRJIrr]e Isﬂé\% e‘i‘sodneegmg@dn&rb&%%ﬁ&% or@?ources

nvo "USer N proxim
for prowﬂirlg&li]gﬁiof:d ﬁlﬂﬂlﬂ@:ﬂi‘t}hﬂﬂ WCTEIDG a1, canp@iehBehd é&iware fdrq)erformmg

t ak t the de
close Py 3&%@%@%&&8&& FEELE Rh s SaLpE RS maybe used o read

visual oﬂe@&%&kz%ﬁﬁatﬁiﬁQHto%sdeRfﬁ@ A t%glsﬁ(fti%ﬂ WNVOIVG a user holding their
identification FIDE Infra-red (I R) conmunicati on,
22}

WCD in @pmu@ay taodn barget t am QWQIP gamobject (e.g., to take a picture) or sweeping

the device over a printed tag or document. Machine-readable technologies such as radio

frequency identification (RFID), Infra-red (IR) communication, optical character recognition
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(OCR) and various other types of visual, electronic
and magnetic scanning are used to quickly input
desired information into the WCD wi t hout the need for
manual entry by a user. [00061 Devi ce manufacturers
are continuing to incorporagte as many of the
previously indicated exenplary conmrunication
features as possible into w rel ess conmunicati on
(OCR) digiwiatiess diler tfpeant atsta ngtctipoickini nglgpﬂimesmﬂnﬂing drcdl osedl tb tuickly

sto es incorpo ratin r ange,
imput ARG} T R AR LRI, £ S
resources alsq often include nultiple V\/lreles?
[0006] Ledi VGG M c&urﬁqs OBt IgUIFl%}ZO 1eqrporate.as M 0 Kle previously
mdlcateﬁ‘ékédlﬁlb&%oﬁﬁmﬁﬁdaﬁb@ fatnBR s PopBlE BRS wirBlssosebindiinicatiol\Eices in
ui ckly ad usting to its environment, for exanple,
an attempé mghmigdfa’we@ bee-allwilevices topaget. Joqvicss Ht?@?ﬂﬁ‘fa“élﬁéo%‘mnge
I
short-ra%%egab gr?&pmyr@aﬁhlglg Egﬁ:ﬁglu%ﬂlé?rt\édrﬁ%sooﬂi% %17s? ogel\(/ g'{c:ﬁltdﬁ gmlltéprlcé \émeless
mediumaior eyiogoownels ﬁa‘taadnca‘t@tju ré snultitade ofvyirddess ooty dpgigns may assist
Lnto si.ngl e evi ce, s foreseeabl e .t hat us.
o WD i e anl b rpiet £ TR PR BV SR WLAN
access poBRhRLA BiheRlolEM poripklisltdevice, hokablg (A plebibh St thE@ﬁme time.
exanple, a user may use a nultifunction WCD to

[0007] T €P! aGiQert ﬂl@%%é ana) cﬁlﬁﬁtllrﬁcﬁl'éﬁ BeatiFed tAGH AyobtedonIRA &80 a single
facsim |l e nmachi nes, g@uters storag{bltt medi a, etc.
h

device, iffsi foresecablg thay abléernwllele inrarrene WP Fotthiullpolsgtial ghen

a r | WOD
iU ERIAAOAL ok Ll 825y BB 12 RS EAEG R
to replac&‘:i tfafl@fomalt tovls sedbes sndingdal phenes facswile mayhiots, boaputers, storage

A S L R P
use scenﬁﬁﬂ\éewm @ bOVShmaBVAtalptihiltBeatly sigr Withbroas VRNt wireless
access point in order to access the |Internet

mediumpr HpiseiTrBAY 12 ERUHPIgAEIPher St urdesises Cermrsheagsehpnd a
Lert

ctonrGEURR ALY SHENGR Ml SREG Bl B Ly WLAN sces

point in opler @tacngys firedgteame. yP@bleamandr)eqccnle@hﬂmrthesa cpr@ingnhsaheaations

e R BB SRS ot BB BB i

operatinfz ¥eq&dnc{RE hotherubddame Qusdiy modparmist ¢fsd @aiadsouk dnterference to
create I nternodul ati on effects to anot her bandw dth

another grgdivgo Tivaheo Hile Pesstoicios the copbingd gffsdts phiapaandrg fimultancously

operatmg?é‘q%@s 5% feg{esin{eﬁﬁbﬁtﬁ Jﬂﬂ dffdcds R adoRf bifikifiBldua 'ﬂ}c‘ﬁﬂrﬁl%hig Rffects.
ost packets, the overall degradation of

These diptarlfaocemam}ecaﬁm erom‘e resulting frethe oegwired athomsHiendilns paghgts, and

e overlfioeiialte PR g TN LT dire® B bRt uesiung

[0008] ﬁg;cg&{ni Ig{]ag\%gg%ﬁeliﬁ%}rlrgpegﬁe gctr%glrmel% %Flcé)ﬁgfag{llﬂsl t1tl§ien0tf other

devices SR IGETI Y oGRTHMH GRS ks LaBthiatingy BiiRtwigsd Svd drahore of the
are i npl emented into a si ngle radio nodemin the

peripheryiEiovicsush camapsiaRng UHBg g oUPLocels thap s ip lemepsd pto a single
e%g,% 0 ' W Bh G TWhEABNHE & BAldRooth™

radio mi&ghﬁﬁ@%se co%%:%r r en i Iﬁa’ﬁ&gre:liol\ﬂ 'S an wopPen stt andar dOt

device aBDa iWithest'f 5Iemcm are hting as%b«toemd'remgyl Wdabe ¢ anarecpenviangard

es.with technol ogy t.hat .Lncr
industry 1191t1at1ve exten‘c?l QOcal connectlwtyl'{o 32 fevicd wi techno?ogy that increases
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4 the growth potential in these market segnents.
W breeTM t echnol ogy nay conpl enent cl ose range
comuni cation with BluetoothTMIi ke performance in
the 0-10 in range with a data rate of 1 Mops.
WbreeTMis optimzed for applications requiring
extrenely | ow power consunption, small size and | ow
cost. WhbreeTM may be i npl enented either as

the groveth gn@ntdl amtheshinprkor scameis. BWieree Gt thalvio Wty mee Thmplement close

e BAERIR B30 R FEBLED ¥ 20 RERE O L o

1 MbpsSWTbica™ i ypehizth esepph@tioaticquifih® tatmdy losv pGEr @8)sumption,
only include ong,radio, nmodem g{fs,i gned to handl e
small sigehlpy catti drbresr B8y he iipplepeded sitigr enttandcgiene chipypras

BluetooPH8MhALL"® TR iSte! Rt WD AR &ioM dal) bE Wb Rh h IRVl

~using separate radi o protocols, also known as a
websiteduaiv-wibrbe comd Dveto themmilarity ekibesd wiecedie oratenslss aty 6l may only
. errors due to .the 1 LLisiaon. .
inctude ¢ SR pddfo R il B AR Mo IR B8 SOl One
radio m&detn atterkihy to @ohachitadwihmultiple Hevicds heing separate eadicoprotocols,

protocol, and therefore, r[c%é be unaware that ot

, her
also kel s AL TR TESHEPH Y AT IABES GERPPFHIgRiCOL due to the

collisiotfbi8hes8RAE b AMhOpdMert AMBies ANAFIAE cobRfuRicatiQdedwes are usually
Technology is now energing to enable a WD to

schedulesiondyiwithindhsineni tadia pratocakpiberefore, gnay bel ynpyagsfthat other

- . Cthin g X i .
S S T e L
protocola Teulalolopydendvadinor ginprierenaie n VERao sdwedidle corsmaneaimots amongst a

st 138 SRS M RSt B o e 8
necessaril9beRAR a LB -MER! HId RodeMyREWETe WhAIRICSSnSIQNbRE abht Sperating
as a naster to other |ow power slave devices while

system lgyelpluf eple by shomedmniistlecat ing with a WD, For
exanpl e, a portable data collection device (e.qg.,

a
10009] " s mariurthey sosnanisamly brafprasecabisrvhensin 2 doveparwereircless device acts

r 1N [ > LVt i Lve.
s mof L SRR T LGOLIORS KLY bR RSELY i wo.
For exargglasoportatiedazesllbamatdedico k. . a4 'smest” paistwatci) rhdyebe worn by
erson's body. The senso ata . t he e gmpi |l ed .
someon RGP IHIDRRLL BBV DRG GESt T Faber 51 WEvTe) Bhaolosical

data frotis[n§1€ skorylderivay 1deded oh veﬂio\ﬁ%?a&%f tRstridn@Bdy. The sensor data
conput ati on _and/ or vi ew ng. ternatively, the data

may the b¢ ¢aepiledandntiprovessed mghe dupeilactivn davicegndujreisgsly forwarded to
o we GRYERGH sHHRAR S0y MR ELSHEA D RS Fion o
viewing Regeisibikiss nofy Hehevarsmnl inpereat the ppart heistvaita: gtvas afvidwer for

. WCD tradjitio y .acts. as master to sinpler

informatig b by HeRP DY dbGRsdS e e Srstrvbn b st prgpsshal wep

traditiondBY hGEasAChhAG 18 SindISRRVREs 'k Wik Se@WBtRk WHb ke th Bw-power
slave in another network, or "Scattenetting,"

ma
device apibig d5@ mBASISH &F eeVi AESORpanka daierin ARQiBeringhY rigattemgtiing
may not %g gﬁe(é)'oﬂgd inl s?fﬁ%ﬁp x\&ﬁm%\éﬁtﬁﬁ@m%@%rﬁ.gﬂﬁafiﬂﬁ%hﬁgﬁ%%ﬁ devices may

sary processing power ft or actli
not includk tHeateeesbary resssing pawdrit@hléow for acting in different roles in multiple

networks due to power and/or size limitations in these devices. As a result, a more complex



30 networks due to power and/or size limtations in
these devices. As a result, a nore conplex 5 device
managi ng nmultiple active radi o nodul es woul d
necessarily be forced to operate in a slave node,
succunbi'ng to the timng and control limtations of a-
sinmpler master. [00101 In3iew of this probl ematic
. situation, what is therefore needed is a
devicqmanaging maltivlsrctivradje meritlessyadpcessrils by faresd{o dperatedn a
slave MEdR, 5 &lmbiS: 18 &l thiging ald%o&@mimngomhh@g master.
comruni cating wusing a dual -npde radio du?e. The
[0010B Y St enMSHaUbEn R IpkWntaResiMER L AnaTed AlBiofk &U&éﬁ?@i‘t ially
concurrent communi cations over a plurality of radio
commypigiioBs whil e operating within the constraints
est abl i shed by -a net wor k-connected | ow power device
managgrent systenand sirgtesyaior # BiD theg ipagtinyinarsiqvarmnFhigneopomicating
using 4 MuaBEGQS 1HAD GR I Thedydtdrf HouRSNES the ¥ Ch rﬂ@m@ﬁlﬁiﬁ?ﬁb&é}ﬁaﬂy :
there is provided a method, conprising: o
concursent eqUYIAGALions oy eT aplyplits piadio giedrles whilepperatimgrithie thei on
constralft WRdbiisHel 6 bl HitRBrkadonndcRA Fw-Pieer Wvi&! 885 in a master role.
conmmuni cati on devi ce operating as a nmaster; receiving
informati on i ndgo&iNVARY DEBSIRITIORVI ce pol ling
interval and a maxi mum period of tine for response in
[oo11jor der  fhQuedRdnbAhith £ARNREL ¥i thy preRutidemSRAY frolidBEmethod,
comuni cation network; conputing ~schedule
comprisHigopFTReipBmEihe witgtesndrotmengscomoneickiiorengpwoikdoiguding at
Je ich a radi o nodul e . conmuni cating.in. the .
teast off Wi O B F B B e AT B A E P i gty
indicafii a @ANTRBIiICEpEling BlevATaRd A fhaxBRBSHerRA JiitneSePRMHnS: in
information, a tinme to respond to a master device.
order tgapaintaig coppestivitoiorhy FostTANgeneRBRINIGAtiop nepvarkiecomputing
= [.cati . . . -[0011a] |
sohed 0B AOORIRAME ST M dul SO SRl gpflo mocute
commumaating irothe wirekseshos-raffe@ehii@aicatiGORPWbRis PN GOERIR
C ' a conput er. ysabl e nedi um havi ng

Lodq(% conpr i | ng

C"mmﬁf&}ﬁ?}&t Fe@%gw SR8 schedbiaiamation. edimeogespand to a

master TR AL SRR i hidBhaife E&H/ﬁtg ho th ahhSe P RALAIGRIe
reless s nge

for participating in a w ort-r
networsonmuni cati on network including at |east one
“w rel ess conmuni cati on device operating as a master;
[0011ah conpntedordaneaadidl ELsepombispott@fde: frodent RGN there is
.information indicating a nmaster device polling
Pm“d?‘ﬂ% EFURYCT PRI PHRSUFLROMDFSINE 8 gomputer yhable arediuas hofinge
computePrc8 A8 plbgraﬂ?béﬂeaérﬁiomrﬁ%E’d%éﬂmhpco%sﬂkg htompfage
conmuni catifon network; a conputer rea e Pprogram
readable pdwmrdno codediopperticigatinghe dwissless sifonrrangd @mrindétiah n&gork
. .one . or, nore EinelﬁgfLods durjng whj ch a radi-o nodul e
including at least one wireless co nmunication device Operating as a master; a comptrter

(@)=

readable program codé for receiving information indicating a master device polling interval
and a maximum period of time for response in order to maintain connectivity to the short-
range communication network; a compufer readable program code for computing schedﬁle
information indicating one or more time periods during which a radio module
communicating in the wireless short-range communication network is allowed to

communicate; a computer readable program code for determining, based on the schedule



conmuni cating in the wirel ess short-range
communi cation network is allowed to comunicate; a
comput er readabl e program code for determ ning, based
on the schedule 5a inforpation, a tine to respond to
a master device poll in oftder to maintain
connectivity to the short-range comruni cation
infornietfon! e foG8sbbbd td HmAKGUIREBEI W drlfer & dilintth &sR&GHPTo
the present invention, there is provided a device
the shogripngestongnuricgionngtver. of radi o nodul es; and at
~ least one muitiradio controller coupled to the
[0011p] ur al iInycofrdaradivotmothindespechhthe presetiénappan,ahers i S

. bl ed t f t had st i ncl udi ng; e
provi e SRl s S s L EURURRTHLY S B8k o
controlief ¥stbleditd HeyhirdGry @ rABSflodAIRE Weldh @2 SprP IR RIAa 1L LR

device operating as a _master; receiving information
performyaetbed stas inclrding-arartitinatiop ipowirtksy shont-eangalcomnumaation
X | | of . time for response in order to
netveof I LT RE A B bl g BT B S o g B  Fraster
receivin@rimbmhatiohiiicating b \Wakler dSaEPslling Gnte&HIRMAH la®naximum period of
) informatjon indicating one or nore time periods
time fof resnogse ipordas tamaipip Corngaihatyde thahpi-am s gommunigation

i1 ; ' K 1s allowed
netwoll G AR Rkha< BRADAA0NTIMTEAYL B8 ST e rfoft 1B
whichiamridio mexkiileromanunicatng in the e$pRRhbA-rangdREaTunslaN e fetwork
. oll in order to maintain connectivity to the- .
is allof8t 14 CMRIEICAE-sHA RTAE] AL b Mbed b rfarmatipn, a time to
hLiar i .t ' ' -1 t
lequggggntioﬁ%“?% rgq?éRH£$§3|gegq%m%%eﬁgg?ﬁ%%%gﬁf??eg:
commwgeation hietwoplar t i ci pating in a wireless short-range.
comruni cati on network including at | east one w rel ess
[0011¢¢ omrunincetordanddevitlc £ fape &bed 9f & présehfiav@ftion BBRSs
.for receiving information indicating a nmaster device.
PTOVldﬁgﬁldFﬂﬁes COPRSIRE: MCARS 19T PRREKTPAYRA 1p @riesdess shoriiaped or
al: . -
o A TR B A R RS KA bl Bferting s
a masterpmeants fngresa hiad unfermatfonrinditating ainmdiec dévicegpodlive iaterval and a
. more ting.periods during which a radi o npdule
maxim it i BLUR P DPRE HPRE] BISNTHEBeOIRRHYY o the short-range
comm&QEARGRAI e drRNImBABF dorputial kMBS e iri¥ormRAEH 'ﬂidﬁ&hﬁg one or
means for determning, based on the schedule .
more tinefperinds duwing véhich anadtooneddpomintmcadingasthe virgkess shert-range
- in_order t.0 intain connectivity to.the
commiifstioh Perolels R o R RD PR eyt based on the
scheduRGARIMARIGE a Whieho fesbbid 1 ARG dcAle OBINRERS Wnaintain
i.nvention, there is provided a system conprising: a
conneckiidy ©rthegipricengaeammunicaionmervaikwi r el ess net wor k; and
at | east one slave w rel ess comunication device, the
[0011dt | edBicemdanst avith a@ith eepechef thel pregend invention, there is

provided a system, comprising: a master device enabled to form a wireless network; and

at least one slave wireless communication device, the at least one slave device including a
plurality or radio modules coupled to a muitiradio controller; the master device forming a
wireless short-range communication network including the at least one slave wireless
communication device, the at least one wireless communication device receiving

information indicating a master device polling interval and a maximum period of time for



plurality or radio nodules coupled to a nuitiradio
controller; the naster device formng a wreless
short-range comuni cati on network including the at

‘| east one slave wireless conmmunication device, the
at | east one wirel ess cordtuni cati on device receiving
information indicating a master device polling

respop B b R b T i heR ombsomingmpprork

from slitahhstéralRgRe CEHLIBASE Bhid DiveRVIMO fikihef FeBERinb cHYBSIE €T
device; the at | east one slave device furfher

inforpaias; 1pdiying eme grmere time periads ideving which atadig meduledn the at
e ' J+ ' - radi o. nmpdul.e in the
st Y LR LR UL A0 L0 0 A RS Bl bl
basedainl thyvedhedde indarmariig attiendo despeticton mdst devi@asifidssbd bie
__schedule jnformation, a tine to respond to a_naster
masteg deyicedn QE{er 1 il gyneaHity feebe ghortyangecenmpnigagien netyork.
mai ntain connectivity to the short-range
[0011e} o yryun fe2acrstanerewith eigixth ppegtiaf|the presont ovesline there is a

. i . f J ' [ h [
prov 8RRk 0] BOFDhnl a0 B iy 0

radio randtng thedoadl caarntiendnabled eopRlesh rhehdd Siepy ialn@ing ipating
. 13@ | ocal controller enabled to perform nethod steps
1n a wirgless sherkEpngp spmpppRisgionmgtwark inglugingeat kegst oap giitclasainge
: ; . : re S

comm RN &R e AL B O P ROR M RRS
deviceipoflmgnetiveinnid adhadmimngerodrabtirae fordeybnse ipotdet 10Gnaintain

interval and a maxi mum period of tinme for response in
conneqfivifg fo (it SheTFFPaF FomEBRIEEST Ystppry Gompging-shqdupeipfpamation

1% Caindicagﬁﬁgégﬁg@%?Mgﬁﬁggngﬁﬂga%%ggggg gurPng‘&%%%ﬂgghﬂg
wirelegsabororange adremonication networkgs allovdddo conmeineat; determining,

short -range conmuni cati on net k is allawed o )
based & e QU o SRR P Rimigo < Betilis Jniyh g Bkvenil e o
maintalf\doRhedlivite t théshdrngcdn@iRgfdioh de@ofBst er devi ce

poll in order to maintain connectivity to the

[0011f5hOT t -E-ARGR: EBIINHIAS BF 1h0 Predéit WEfon HIRAL kled &,
enbodi nents of the present invention include at |east

device, gadip At andgewpete: Pregiam SonrpEZncdhRIoRe PP aliy peietio
modulek MeoPblatedwithh%: WS &Qﬁqrcﬁbﬁ 298 s19fe A AAbWpavrtnérdlk, WRGLA a

nmodul es_incorporated within a WCD connected as a
low-pogpralfeica s aglinegmihisamsier AehaesrorkuHististing of compwnipting between
master RMIEE nia? b@@&dbﬁ%e@%{ H36ndIRS LEd 2 redutEh Wd@)fhaf uti€a

S

tinin% of communj cation between naster and sl ave may
control pleategytia plqrs bEamiplly pracwt aqtive spremucation wet pr merhef the
plurality\6RadB Ynodhilked WRik &1l oﬁ%ﬁndgtﬁ@ﬁfﬁﬁt&@se@fo}tﬂ% the low—ﬁower
e

substantially concurrent active communication in o
master §vichpr e of the plurality of radi o nodul es while

still operating under the paranmeters set forth by the
[0012] | oW péwleashcﬁ@pg\bo@@gﬁltd@ the present invention, the wireless network

connection may be asynchronous. In an asynchronous wireless network, slaves are not required
to respond to every inquiry (poll) sent by the master. As a result, the master device of the low-
power network may establish timing parameters under which all slaves on the network must
operate in order lo determine what slaves are still participating in the network. These parameters

may include at Ieast a master polling interval and a slave latency period. The master polling



[0012] In at |east one enbodi nent of the present
invention, the wireless network connection may be
asynchronous. In an asynchronous w rel ess network,
sl aves are not required 4.0 respond to every inquiry
(poll) sent by the master. As a result, the master
devi ce of the | ow power network may establish timng’
intervad R RARLR 18 1RAS Whith te hadlet potls %%ﬁe@ﬁntottfer ReLVRL m@éss
"~ operate in order |o determ ne what slaves are s
mformg%ﬂnt e Yreilaency periodenayeptallisk the respmpegrighef ape Bor; ﬁfﬁgonse to
the pollstha lﬁﬁl@te@devic@ ASdrd& t@rﬁﬁmﬁﬁl d?)ﬁfléc‘uﬁg/ th me%ﬁc\’@lrangé"(gmﬁmmcahon
slave latency period. The master "polling 5¢c” interval
networjephj thajlew-ewerinR@vorals ghenlyaRivevirgiess mwéircowpql@ fprrpeWCD

contauﬁlllg £Nbalidy B AafehoduRs AXGNANASINM LEASS Hith RMAsBHhPR:
he sl avé |atency period may establish the naxi mum

Sfralghﬁ@!mafﬁd HepevermeV £rwithaugtipe active radiqypodudss may gfeaty apgableaatic

commBEMESGEmhddc@hGeScchRioMai Nt ai n connectivity to the
short-range communication network. If the | ow power
network is the only active wireless network
connection for a WCD containing a plurality of radio
nodul es, then naintaining contact with the master nmay
be- straightforward. However, a WCD with nultiple
active radi o nodules may create a problematic
comuni cati on managenent scenario. 6 [0013] In
situations where nultiple radi o nodul es may be
sl mul taneously active in a WD, the present
invention in at |east- one enbodi nent, may take into
account ‘the relative priority and flexibility of the
various. radi o- nodul es whil e optim zing conmunicati on.
For exanple, the ability of the various wrel ess
comruni cation nediuns to retransmt information 5 may
be considered in determ ning the radi o nodul e that
shoul d be assigned priority. In a case including a
| ow- power nmedium a slave WCD that typically responds
only in accordance with the slave |atency period may
be triggered to respond during an earlier naster
polling interval in order to avoid a potentia
conflict with-a higher priority radi o nodul e.
Further, the activation of communication-rel ated
conmponents within the WCD may al so trigger a
pre-enptive response to 10 the naster of the
| ow- power network in order to preserve the connection
with the master device. DESCRI PTI ON OF DRAW NGS
[0014] The invention will be further under st ood from
the followi ng detailed description of a preferred
enbodi nent, taken in conjunction wth appended
drawi ngs, in which: 15 [0015] FIG 1 discloses an
exenpl ary wirel ess operational environnent, including
Wi rel ess comunication nmediunms of different effective
range.
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[0016] FIG 2 discloses a nodul ar description of an
exenplary wirel ess communi cation device usable with
at | east one enbodi ment of the present invention.
[0017] FIG 3 discloses an exenplary structural
description of the wirelesg 20 conmunication device
previously described in FIG 2. [0018] FIG 4
di scl oses an exenplary operational description of a
[0013] wi r el sstuateoswineiccatliiple ratby nodulet inla'y b mgndtandouelly @sigve in a
onmmuni cation .nme c th at
woD, GERRARHen G e P SoEPErROER: on Ak du agcopniche e

prioritydh& Ok05Ri%y Gthe Paidik rfidnoduladPhide yhkkiging comir@hfce @Naer
ccurs when 25 utiljzing multiple radi o nodens

examplethe AOVH SOTSIiRiS: WirHes NemERAA T BPEYES Kyt Binfasmation

may be g@ﬂ‘sﬁcﬁ:?ed m hglgg{ﬁlmﬁ tﬁ% raﬁi% Igbtﬁﬁtl: @ﬁ@sﬁoﬁlﬁ b@ﬁ@ﬁﬁleﬁrp)‘mrlty In a case
structural description of a wirel ess conmunication

includingenlpwepoiwee ngdivny aalave WGP duit typicoHy respomds only in accordance with

the sla,\/fél fa?eq{ g?gxg ndvnewt Qe %fggeirgg F %%F)d Eﬁ@qg g%g%ﬁérc Qiosgeé gglélnﬁtl)nrt%rval in
order todt@t)ﬂlal m@bnsa]ramﬂwt &Althdlf@feﬂpmmity Fddi modulen & hutlekir e bdtvation of

diq controller a radi o npdens. [002 2%
commutp‘:{t_}ong aﬁ: §81n8g%f§1tsa‘ﬁlﬂéﬁ %@F%\H%ﬁ’%ﬂ pre-emptive response te
the mas@£8ChE Riw-BHw& nedy ki€ bRIBSto QR IhE@InnONiof QMilGBe master device.

including a multiradio controller in accordance with

at |least one 5 enbodinent of the present invention.
[0023] FIG 7A discloses an exenplary structural

description of BrYCIEPEFON OF dson device

i ncl uding a nul ﬂ‘ﬂ%ﬁﬂ% n accor dance

Wi th f .
oot 1 sk 93 RS0l hIRLERSARL g crion
of a prefetrediembwdineati mfemm whjueti{an With appehdidi drgwings in ﬂyﬁmh

nmul tiradi o control system and the radi o nodens.

[0015] [ 0023JIGFI @isclétesdins:etaplas, wineless @pplatoyal epdfoatient) dlcluding
escripti.on of, a wireless _.comuni cati on device

) d
ereless'cﬂ Cﬁﬁ“‘bmﬁﬁllufx}sl"g&} b APV &3P¢Fem i n accor dance
Wi | east one nbodi nent of the present
[0016] | nverﬁlﬁo% dleleﬁﬁz@]m@qeL@f dswarlgfepé%@wgw lagy @ifpicsy qpmmunication

device u§:IH1éJ§rItH E@I'eas‘i' %ﬁ@&ﬁl%dnﬁ’i@nt%‘f tlﬁ: I&%sreﬁ! i%éltl%ﬁ comuni cati on
device including a distributed nultiradio control

[0017] SySt SuLe] i‘di@@lﬁ%%%ﬁ&nﬁfa{;ﬁs@E d ﬁé’s%hg %oﬁﬂ?%lefggsnt of

he present invention i scloses a
commutm;ltlen deticd previossly described indilég2.am of FI G 8A i ncl udi ng

t he
[0018] FIG. 4 discloses an exemplary operational description of a wireless

communication device utilizing a wireless communication medium in accordance with at least

one embodiment of the present invention.

[0619] FIG. 5 discloses an operational example wherein interference occurs when

utilizing multiple radio modems simultaneously within the same wireless communication device.

[0620] FIG. 6A discloses an exemplary structural description of a wireless
communication device including a multiradio controller in accordance with at least one

embodiment of the present invention.
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di stributed nultiradi o control systemand the radio
nodens. [0028] FIG 8C discloses an exenpl ary
operational description of a wireless 20
comuni cation device including a distributed
mul tiradi o control system kn accordance with at
| east one enbodi nent of the present invention. [0029]
FI G 9A discloses an exenplary structural description
[0021] of a BUG. GBMIOSmidemﬁlb@mthhhag'rmﬂIoﬂHIGlgSPaincluding the
qc)im!)str ut ed 0 control systemin accordance
multira er ad; ch&oiI{} @HFbodi ment of the present
nvention, 25 [0030] FIG 9B djscloses a
[0022] det ai 160 0G disloperan) exeea@f%%e&tloe?leesmﬂ%g? ARG he
commuﬂbéioh'de%eﬁmmdk arrﬁﬁhhpddﬁpwnheheﬁxa&c%maae@lwhﬁ %t leadoRe
nodens. [O C di scl oses an exenpl ary
embodlmp@méthmwenﬂemlppu on of a wireless conmunication
device including a distributed nmultiradio control
[0023] syst &G RA altc s cheamcssemplaly sthistural|desaription véa wirtblgsh nent
commurﬁfaéon%ﬁglag e t}dlnggavrgﬁilrea)%lg ngﬂlngr%/sys dollpﬂag olr(%ncg & ﬂk’l[ ?ggg]one
emboduﬂ&almlfﬁle\@résbntahvdnaaﬁt one 5 enbodi nent of the pr esent
invention. [0033] FIG 11A discloses an exanpl e of
[0024] nul t ipGe7Ridiselos&s Ml deRatdbintteithGRerath b FRL.i7Aginclu@ing the
conmuni cate concurrently with a dual -nbode radi o nodem
multiradig,cotebssisar end e Fmd éPcmP%“é%st one embodi ment of the
present invention. [0034] FIG  11B di scl oses an
[0025) examﬁI@ 3 disglosespmexaplaneansrasionglsisarption ey wasless
r
comma SR80k SO 241 B TLAROHAN it n
embodimnhaﬁderpentmmwnaomor dance with at | east one
enbodi nent of the present invention. [0035] FIG 12A
[0026] di sclIﬁ@eSAfdisblobe;ran(HEmb]ary agmnmalrafgsdrilpéomxﬁam[rele@f
commuqiléﬁ%gﬁl %gce[ﬁlg ugg]ggg{letg it c? H P%&}E%igf%n%gﬂsq%ordance with at

least on@EGRSHABR DT WelteseAlinl@@dh. one enbodi ment of the
present invention. 15 [0036] FIG 12B di scl oses

(o027 furt @G B Rt lsdse9AsdideRiitd arRxaifrah oFFG. sh2fcluding the
regarding information flow in operational

distributedh raltoedie nerdl oystemaedthagadineodpesat i on of a

dual -nbde nodemin accor dance. wth at _I east one
[0028] enbodiléed disﬁlosdselnpxeselmy drpwaémmﬂcdnscri[p@om #{ a wireless1 3A
commr 5L 35S 0L PR PSP bl i

least oneBGERYIGAAG OF WMelpcsht iheagbnone enmbodi ment of the
present 20 invention.

[0029] FIG. 9A discloses an exemplary structural description of a wireless
communication device including a distributed multiradio control system in accordance with an

alternative embodiment of the present invention.

[0030] FIG. 9B discloses a more detailed structural diagram of FIG. 9A including the

distributed multiradio control system and the radio modems.
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[0038] FIG 13B discloses an exenplary wrel ess
network wherein the master is a |l ow power device in
accordance with at |east one enbodi ment of the
present invention. [0039] FIG 14A discloses an
exanple of a radio nodule gctivity tineline for a
| ow- power communi cation nedium (e.g., WbreeTM in
accordance with at |east one enbodi ment of 25 the
[0031] pr eserG. O dBblob&in dxO040R}Y @eﬁtloﬁﬂaesﬁr@nbmséswaammer

exanpl e of a radi o,.modu ivity tinmeline for
commuiggondeHies iR P el i EEp] S s pqjpiance with the
altemau\o’@%sbﬁmmmeéenwe&%nldmhﬁé@ﬁtm 9N, accordance
at | east one enbodi ment of the present

[0032) ' nv e rtfrco [‘e d@czo&eg%&elﬁﬁzﬁg i hGla 088 SN &%@Qﬂlkﬁt e

conflicting radio ules in the sane wreless
embodlmcrm@ﬁﬂlemsmmnmtwne in accordance with at | east one
enbodi mnent of the present invention. [0042] FIG 14D
[0033] di scli&e Slmdismmmhexmﬁplﬁ@ﬁ ayitipde Wheleaspmiahér@irde@ifceft itgmpting

o comrgR b Rand SO BFR BB A R R g o
embodnﬁ&bQﬁtﬂé@mseﬁtﬁn{rdﬁﬁomr esent invention. [0043] FI G 15A
di scl oses an exanple of three conflicting radio

[0034] NOAUIES. 1 1B 8RE0SR AR exMhple beHSITPAWUELSctiphersleMliees dtRmpting
accordance with at | east one enbodi nent of the

to commpngeaterponcyripEn MG, dupbmpdpragio ppdsm nsiydineqpeisiieal an
enhanceﬁféﬁg% gccgﬁd Qﬂez‘s@ Sneoegl%(ﬁ'iﬂn&ﬁ of {hetp?és@ﬁ 1nvent10n

con |ct|ng radi o nodul es 1n the sane wirel ess

o) EOTTGCEIA GRG0 050 AR Ve RS i

operatiod:id&nhmaﬂeramﬁirlmmagngﬁm apepiiion bf #dud-onfdeingidemgn padhirdance with
1 dul e in é&htg sam% Wi rtel ess conmuni cati on device in
al eaStO&’c‘?@&bﬂ At of R P IVEMIYhe  enbodi ment of t he

o036 S0, A TS LRk Sy A SEHRE 3 g

informa§QNidW & bgRghtiofSl @hARSMERS forindrlASing WBOPHtiidh 85 & dual-mode
conmuni cati on device in accordance with at | east one

modem @rrseeidmsn tvibfat et gneesbatdinigay ehthe presert gogmioF| G 17A
di scl oses an exanple of a radio nodule reacting to
[0037] t he d36i 1t diordosh an exaoplevmmiglpsarivonk whFginalic master is a

s RGR i 1115 SRR PSR SOTIL

inventiopr esent i nventi on.

[0038] FIG. 13B discloses an exemplary wireless network wherein the master is a low-

power device in accordance with at least one embodiment of the present invention.

[0039] FIG. 14A discloses an example of a radio module activity timeline for a low-
power communication mediom (e.g., Wibree™) in accordance with at least one embodiment of
the present invention.

[0040] FIG. 14B discloses another example of a radio module activity timeline for a low-

power communication medium (e.g., Wibree™™) wherein management may be implemented in

accordance with at least one embodiment of the present invention.
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[0048] FIG 17B discloses another exanple of a radio
nmodul e reacting to the activation of a conmunication
rel ated conmponent in the sane w rel ess comuni cation
device in accordance with at |east one enbodi nent of
the present invention. 25 H0049] FIG 18 discloses an
exenplary flow chart of a process for managi ng the
operation of a wi reless comunication device
[0041] i ncl WGNG4PUElabdstay evdmysladi ovaaatiictiag v oduled in the same

| east one of the radio nodules is utiljzjng a
wireless) CORLRIBNEHOR SrHiTRIP AT GRemEdP dhichH OBt bR O et
invention€ast one enbodi nent of the present invention. 10
[0050] FIG 19 discloses another exenplary flow chart
[0042) Of @ MEGOEAS QisliBLes TRRIAGHHE of REnaPREMEbHQ@RIH 0fBwo conflicting
W rel ess communi cati on device inc udln plurality of
radio medadiisan thederine wirshres eirpmanicatiopalsvice ineacedrdanee withgitdeast one

tildALNg a | ow power communication medi um
eﬁbOdlﬁﬁgggg%Paiﬁgénvmll at | east one enbodi nent of the

[0043] pr e%‘i%ﬁ]ﬁ/?g%ﬂg%} av\ﬁximéﬁgﬁlé %}r%e\%gﬁﬁﬁtlﬁg %E%RIEE(PUICS in the same

wireiessd:eﬁtﬁmnbﬁdoﬁ devideah atdopdhnesriztit aneadt Sne yrabodimsnt of ltegesnt
can be made therein wi thout departing fromthe spirit
mventloﬁﬂd scope of the invention, as described in the
ended clains. 10 |. Wrel ess. communication over

[0044] d| f f dlGnt B dissores encxanplnet Rraedng b speratenairrggontlicting

radio mQR ik fig RSAE tm@n:gs EafhiEatloR Rl R RBoAYRE WAt #8ist one
array of wreless comunication networks, each wth

embodirgé¢rft bEthe presemdwaventigws r egar di ng speed, range, quality
(error correction), security (encoding), etc. These

[0045] char adGietass dusdssmahbthm axampb of hla"eacm@mtmgfradlo modules in the

ornation ransf rred. to a

same it B HRLSHiSF 21 FRRrsh o R P i Sfoiment of fhe present

inventiolel G 1 15 includes a diagramof a WCD and how it
interacts with various types of w rel ess networks.

[0046] [ 0053G! 158 Mi8c18368 AR tRerix Gl niaﬁaéﬂl%the bperdi®i oflthRe
possesses WCD 100. This device anyt hing from

conflicting aslés) wodded i e saﬁa@nm@@sw@maiwa@orbféﬁmeé& agseydagee with at least

enabl ed pal ntop or | aptop
mmenméﬁﬁﬁqﬁ&ék 5&&@&%%% Conmuni cation (NFC) 130 incl udes

[0047] vart A @nag%m n@(@ow}a%foaﬁm@?ea ggrtlstﬂge agtivation of a

normal Ty ‘on device re
commurd@visi reZﬁecSMﬁﬁent\/Miﬁe]&ﬁ&e%ﬁh&s Sﬁmmu&lcalﬂﬁh deivie in accordance

, short-range conpyni cation. A transponder in source
W“ha“%§U3 %E%%n?ﬁgyéﬁéﬁﬁ?“éﬁﬁ?ﬁ?ncIock si gnall contalned

hin the scannlng signal, as in_ the case RFI D
[0048] omrmcla?ﬁ Hpclosey a?fé%g&ﬁammeﬁ% a gagio e gle é%ﬂcwﬁ forfae activation

of 2 comhi ARG AR ed HRGRBed MR R Bfne wireless communication device in

accordance with at least one embodiment of the present invention.

[0049] FIG. 18 discloses an exemplary flow chart of a process for managing the
operation of a wireless communication device including plurality of radio modules wherein at
least one of the radio modules is utilizing a low-power communication medium in accordance

with at least one embodiment of the present invention.
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technol ogi es usual ly have an effective transm ssion
range on the order of ten feet, and nay be able to
deliver stored data in anmounts from96 bits to over a
megabit (or 125 Kbytes) relatively 25 quickly. These
features make such technolggies well suited for
identification purposes, such as to receive an
account nunber for a public transportation provider,
[0050] @ KeYFIGOUedikebsed An@biérxaiplry £be Charosl £prd@es fdr atkagiag the
account nunber for a credit_ or bi ran actlon
operatiogod 2 WitstpssfonpRRnicHion<iTyise W&Hlda’}%fg a@@t mpgules wherein at
least onéj?lv £ ?a?hd'rﬁ}fdlhgs i€ ﬁﬁﬁﬂgg d1dvl- pQ@EﬁoﬁﬁNﬂzﬁ&ﬁoﬂﬁfedluﬁﬁﬁ%@:&daﬂce
perform ng powered conmuni cati on. Short-range
with at lagst peecrslmdimenit odthegrese@Onyantibndes 11 appl i cati ons
wherein the sendi ng and receiving devices are both
active. An exenplary situation would include user
110 con1ng mnthln effectlve transn1SS|on range of a

the case of WbreeTM a netmork nay berestabllshed to
[0051] tr anSWhile thafmsemadn lms been WERHLIGN prri@&glsaadaouynamﬁe parious

110, W eTM used batt er 0
changes §3 bt B3¢ GEEH HEIoH! S E0E SORLB B oA ST B angpion o
describe8 QR &4PhdrABd LigihOW. A WbreeTM sl ave device may use

an advertisenent node (or a scan node in a naster

L. Wirel 8 ¥bSfhnlcididRr ittt Yom@shidhidnShntdirs i ni ti al
connection to WCD 100. The anount of information that

[0052] mﬂy %v@ﬁ@%m feshshi a'nH‘réc%ﬂﬁe B EERIontREL a dideMMBY of wircless
be tra erred in the time when user 110 i s
commurmattlhn netafotkse each avith different alypriagesaeggediog spepd rargeequnlity (error

comecti i) Crgp BB BN Tt Hichd ok o driformaion
that maﬁﬁmmmsfe&edrai 4 re@éwﬂ\@ldlehﬁg a0 \te durgionedthe ibfoembtior demsfer. FIG. 1
her cgng%exitg of these wireless netmof

md“desai’dg“f‘&rf‘%r‘i’ fRenil fowigigleraciun i e s SOFaD wﬂeﬁwtworks
initial connection to WCD 100, which eé

10053 i ncr dadidpmnpleanggdin EKs lapwr dlRnesgessey WED 10 dhidevice

may be ZL’E@’H gfrgﬂ ama%'cgmlgr HaRddch & @ﬁl@f‘esc%nib@éxrﬁewcggﬁch as a wirelessly

Ive transm ssion range of these network
enabled gdpmmsr lajgnp cd:mputec Hear Bipld Cammumytume(l\‘ﬁCadﬁ@ @wiudss)vanous

MAth ad oyer
wansporgbr-wh R isBrisR Spisp A2 Oy b SR BB e AR B g power
source. WD Uab kdankl BduéLTI0UEA ﬁd)r@ﬁﬁ'gmmrﬁlﬁﬁmeﬁO\Aammgpoﬂdef in source

WCD 100. Land- based radlo stations or satelljtes are
120 may pse thar e aag or glaek sigeal coptatind 2ahmghe Fraapiag sigpginds n the case

of RFIDV&HrﬂMc%ﬁon W késﬁoﬁcﬂ?ﬁ@ Ay ${ofdBin MArfXP Jn@BE | Dhese types of
functional,” the use of these systens is often

technologlea mg@@lydmvaalpdfecnmumnb%smnsrangﬁ arsthe onle0o! tamfeet, and may be

able to d(agveé s%r?ﬂg(}aé addl td 0{1 ?rom 8hisR OV)%F %%%z?thtt(lgfa[ﬁﬁgytes) relatively

rnet acces

quickly. I'Eighdé Hah@df!;&nﬁ& sﬁéiv&blhrnﬂoglémdl sl ﬁffﬁdeﬂiﬂﬁcﬂﬁblﬁgﬁrposes such as
addi tional overhead for both the us nd praoviders,

to receiviggRiapepunt HEORES OTgrPUbHE SN PP EFERPTRY & 8 kel qujomatic
electromVdo6t BES, 16 AT KBhh&R TordEME&Bor debit transaction, etc.

[0054] The transmission range between two devices may be extended if both devices are

capable of performing powered communication. Short-range active communication 140 includes
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[ 0056] As previously described, the present invention
may be inplenented using a variety of wrel ess
comuni cation equi prent. Therefore, it is inportant
to understand the 25 comuni cation tools available to
user 110 before exploring {jhe present invention. For
exanple, in the case of a ceIIuIar t el ephone or

ot her handhel d wirel ess devices, the integrated data

apphcatﬂﬁ@ Whlf:ﬂ:ﬂ) he Q@ﬂﬁﬂgl dold@&ceBlind dwicde uﬂe%t}péoﬁye afAn keR@RFlh@ituation
role in faC|I|tat|ng transacti ons between the

would inqlggestipr HOrsqminevita sTIG6HS UgavPsHen rpepsiy Bliclgoth, WLAN,

UwB, WUSR! 886RcA0 pBitf Ml @ YasUBEWiREe oY glelltwohg)ﬁla? bYLSISIRES! to
conmuni cati on 30 device usable wth he  present

transmit infoematiarto W@D 1D0@osssssied bk @serddln Wnbr@ Trodoibe gised for battery-

powere %chg%ﬂ%lhag 83&25 Il?sgxfﬁsg Quqct:el i nao'we?% :Tétdgr&stlw A Wibree™

slave deViRE nDiySise ﬁaﬂﬁﬁi}leﬂﬁémexﬁtﬁncﬁfe (6105 ioaa me;da Iirdd masthﬂledm)' ® more rapidly

conmpanent s di scussed 058 nt r ol du
establisy g PHAHGSTREODERIGL] LD e VB BRI Tt omveyed

is unlimit&f, %kc\!egjgthaf Tt gihsval Bé)ti’!zfrlsféh@@ fn ﬂ]ﬂ@ﬁﬁie@ﬁhdmﬁﬁérﬂd@ds WithiRieffective
For exanple, interference sensing 5 nodul e

transmiss0 ravesy ofi e ageess poist.t Bk gy bovertiamelyiimiged if thy user is, for
T e
complexigrafiivis€ atrciers tevorke, addﬁorlilltmhe mabolraudtdid establigr @t snitial

es ts, and in response, .may i ssue, contr.o
comnectioBaifed 0% bt ReimciaRe LA CNe PTG fervice n the
area pro’aMAIRHR th&SdcORH ORI The e Z3BvE BEAITSiGH ﬁﬁgfﬂ&ﬂ th&b nEth&%rks depends
comuni cation aspects of 10 WCD 100. shown

on the teeh@glogy, aedbmay At Eam sy 3dH e eve 360 #aymh reditieral PPU?I boosting.
exanpl e, | ong- range communi cati ons nodul e 232,
10055] shor tLanameescastmarks bt dre psedrip ardvidepdduallydminierripisl

commund%a?%g %m?er? %tfgr WEH Eﬁ()e 2%3%8%%?% radm%[at %%r satelht%s are used o relay

nmuni Ca ons nod I zes a east t
various &ﬂhnﬁiﬂdzﬁioﬁ&rahﬁicﬁ&mwmﬁimdﬂumlb tobee S)jfstecrhsfafree)&rﬂneiwimastlonal

conmuni cati.on fromboth | acal ;and | on di st.a
the use %fcsla%se xstenaiy oftgh phatpRaAT 2 RESTADYIG bpRR Pplfssﬁ%l“d'a?s}. iRgluding

addition¥# (,Ihgfg@s th QalaiARSEE @S QRrdl &R IReRibt ACEs T SFulkBer, the regulations
Comini cati ons modul e 230 maybe tr@g%hred by contro

covenngﬂi;dwl seystgme magcaysy addiRend |0verﬂle‘c§bﬁ9f beih theyisgrs apg prayiders, making
the use o']g%l? se steef&sor?lo Icﬂglbgl%?%lgnsed messages, envi ronnent al

Yices and/or er devices in proximty to WD

100. 0060 |nterface nmodul e 240 i ncl udes
IL. “m£@ﬁ“ﬁnkl Ogﬁe '8hd tactile el ements which allow the

s 252 R B A T A O 3 e
varicty Jf RERIRE Sélﬁﬁhuﬁhéa N GuRIm e dﬂlhe@efzﬂeglttl@mqfoﬁeﬁﬁto hh@erstand the
behavi or of MCD 100. User inputted data nay al so pe

communigatins fRols &gl somi b Cafprssaplrpasihe PrsentiByiife, For example,
in the ca98¥f £EFulk Eyéﬂﬂone or other handheld wireless devices, the integrated data

handling capabilities of the device play an important role in facilitating transactions between the

transmitting and receiving devices.

[0057] FIG. 2 discloses an exemplary modular layout for a wireless communication

device usable with the present invention. WCD 100 is broken down into modules representing
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effective transm ssion range. Qther devices in
transm ssion range may al so send information to WD
100 via communi cations nodul e 230, and control nodul e
210 may cause this information to be transferred to
user interface nodul e 240 fpor presentnment to the
user. 25 [0061] Applications nodule 250. incorporates
all other hardware and/or software applications on
the funciGhdl h§jRcts D ialeapl iThatd ﬁ)ﬂaioli’(k‘lmay be Ipet(ﬂ@’nﬁadl’wohesvarlous

i nterfaces, utllltles i nter ters
Combm%fwﬁﬁ phsofivgrsandigr hardwargcqmpen R@ob%w cont 4 ol
dul e 210 to read |nfornat|on prQV|ded
100581 vari dertivbmarels 2Aferelresdbprstisiah ot fhesyina: Ingh gy be receved

from Vaflglgﬁl'{ﬁﬁé[ LRI RS Within WL 08h. Bo? ex 498 %teﬁl%@ncegsensmg
di scl oses an exenplary structural |ayout of WCD 1
module aa@ oy bsgyariouatechregqiss dnoemin be art ﬁesep;seesg@mes pﬁeféfﬁpn@ﬁntal
1nterfer€inﬁe Wltgﬁlﬁh? gffec%lvg frgu%mlgg?on rgg to eW‘II‘(LSiQ MHE{ ém? gewce.
ar system previo escrl I'n .
Control HicdaR290 ﬁnt&@ﬂets:mmerdmkesinpme,raaﬂ |1n oewinee me‘sm: icamtrol cAmmands to

in FlG processor 300 is coupled to at |east
’heOﬂmﬁﬁﬁﬁgﬁ?@@Fpghg)sectlons 310, 320 and 5 340. Processor

may be |nplenented wi.th one or
(0058 i cr SrrepByeions mdhle2p 0 insgmRraesAbal the mBRERAeR Agpects of

WCD lé(pfAé’\Q{o%nhﬂﬁ(ﬁ UL LhARSInRL@SR G ddd 1 TBURRYy iRdAde, [f&%gﬂnple long-
Menory 330 may i nclude random access menory

range congachicatiops medwe 32, (SRQ’Mfanga e MniCRES mmhltﬁr%ﬁ‘i @21/’ dnachine-
readable &a r%ﬁ%ur% né?ﬁi QH g {31 Ié]?:& %%ﬁé{ri)ctenls %ﬁfgleﬁigg lﬂ?ﬁe}%%s%fﬁ%set these

sub- mocﬁﬂﬁsao sdcoived nlmltlﬁiﬁﬂﬁf Jif1320¢ typys dfeotbthuaiacen ﬁbmd)ovhi lbbal and long
particul ar software co one ts In adg{tlon

distnce3guizeimiy! bdr RSBy PGB HIGH de i apHGe Qe TEHistgh foee of WCD
100. CMWl%ﬂQﬁB@Q@%@O ﬁfa %806 Qatrahaseild 210, or by control

hedul i ng, email, The sof tware
IESOUTCas mbnq»etm modulg r@aowllgw@rﬁswd 2BOSaAS PodEesta (duprngs and/or

Qﬁ WRYEE by processor 300. Various types
Oﬁwrm$€a“n mére éﬁnponen S nay be stored in nenory 330.

[0660] For l?sslt‘ ﬁlgegfaﬁ%{nogofe}ﬁ4§ 1ncthglag véﬁeﬂr %.dﬁ)% grpﬁrigﬂe elements which

conpon ntr ol operation o
allow thS Qfﬂ?ﬂl NP GaktOve 488 ﬁ‘bﬂll;] SncBelﬁer d&@lﬁmﬁmﬂle dédice. VEinentaya Si8fed by user

10w b SRR ISkl . v

mputted%{aelﬁafszgso %shm&rgmmﬁgﬁs m8dfle 286 other devices within
communi cation utilities nodul es required to support

effectlvevtt@sm@@mn[r@%SPQ@@VWWQ@QWM waed pyy alie gend information to
WCD 1 \Fl & nsmfulil:z?t?(}ns%l dufeeiﬁt Enqi o%tr ﬂgorﬁég Bﬁﬂ?&)&g use thls information
on-over arge geog ra |c ar eas
to be traﬁﬁkﬂréﬂ ta ﬁlsﬁﬁhtéﬂhé’e&ho&ﬂa%&hfoa pte@d&mﬁenﬂfh dsais20
comuni cation net hods include technol ogies fromthe

10061] pr eV'WEMlOﬂ@&ﬁfdhﬁ%Ol&Oﬁ‘@rﬁ& all Stherdgedwdroand/er s
ce connunlcatlon Vi a M, |ong-range
apphcat@gm}ﬂ(@%tl 0@ nkhese gpﬂwtlons may include Sensors, interfaces, utilities,

interpreters, data applications, etc., and may be invoked by control module 210 to read

information provided by the various modules and in turn supply information to requesting

modules in WCD 100.
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operate to establish data comuni cati on sessi ons,
such as General Packet Radi o Service (GPRS) sessions
and/ or Universal Mobile Tel ecomuni cati ons System
(UMTS) sessions. Also, |ong- range conmunications 310
may operate to transmt ang receive nessages, such as
short 25 nessagi ng service (SM5) nessages and/or
mul ti medi a nessagi ng service (MVS) nessages. [0066]
[0062] As a HEb$ alsciofeslaaRgermhpiagesu@oral ycatdf MSDIN0 acairding to an
‘alternatively operating as an _ i ndependent nodul
embodimers 8F HeargrerionyraboR st Bap Pokisddd rlgpent dhefibptali o the
modular’ §GEM\revicsy Rl LR in YD 21400 deQsor 80 EMRrol S ARBIM RS1c@ Bperation.
ssages via nmediuns such as Digital Video Broadcast
As showinoin FlGigh giekssoDs) is esul@l/B-aHjcast thmswinicetiensriestsing A 40, 320 and
may b ncoded so tha I [ i
540, PrixRbog? SpERAGEE adEmleh il ok SERMR Mt HESL ARG coch
capable 6D&eEMing safithalFEMstGOHb® sortd it merawgti3d0.0r 14 vi deo
information. In at |east one exanple, WD 100 nay
[0063] I ECEINMEMbINES8 nidydndiidsahduis agsh Higtoryi(RAM)Y Bt only memory

contained within the transm.ssion signal to $eternine
(ROM), japd/phlasganqnesyy disiyes ipfosgation moli“‘efseff? Hgdfi‘% &Ry wdyrare
compon&fty) éa%tr_e%:l[‘rg@ RHereth Q8 hiol RRGE THE UHH JofHyaSm SR B30 may be

responsi for functions involving the 5 exchange of |
associatechivoh pativwar sefimasscoptponents. algddigionehisslgtaraayles gegociged with

d ib b d depj ' = g
oS AR Sy AEy EPAER

t Bl togthTM Wb AN UV% i K
[0064] cgnnéggﬁg @eﬁﬁ%%Pﬂéﬁgﬁg%dE%BF?¥¢%né@ﬂggg%%ﬁ%ﬁﬁnggﬁgmnbe

executeBEPpREEEGTIG. WMaRehd P& diebaived compbidtsaniyald sisldantemory

of short-range connectio%%; as well as rocFisiqg o of
330. Fo isknes Megiorh3 ¢ Man SO PREEb R PP the operation o

commuﬂ.éﬂagigﬁ RRLLRN3 14, 826 40 ManRSaLh oS-l QRBSLoftware i:omponents

rt-range 1 nput device 340, also depicted in FIG
including a firewalhrowivite ghideandnoger 4 byoknyagk datehdse. gserieterface manager, and

any comficiies UEHES SN ep PRl REUGREE PRI CCm 161 O

short-range i nput devic 40 t o nerat e .BE. S|
100651 7 o7 dFepROatee RGPEHT REPE VPR ORI oin ey ¥ B Pthoee of
informa@NéveP lardd R oERGRI lak B (fith 8¢ GMialas nétivorkspniaRhlabtenna. These
transponder. 15 Other short-range sc nging i&od;
commugstiop @diody nehiisiterbneleaia @ tAaPSVIOHHY ﬁfﬁg}bg to3G. In
. = [ il V, i :
addition Ty BREEREE by HANon(ER0Fie RO 1O ARG 310 may
operate QRstablish dacosenmesckéios s¢isimok.udting Eenomd Sadst Radia deiqcd GPRS)

sesions BAEE PP HoAPREF LSS S nE SHASRL IS BBAhs Ao, o

range cobReHiGHbNE3 0 m& b@fratk YPRsnsalit mddedivdaiBsdgodtsusinys shoe
provided in a tag using sujtable ink. In_orﬂ&&ﬁ{or

messagingesryice (AR Persges gad/PEmubinerdiaymesaging savisy (MMS) messages.
af orenenti oned types of machi ne-readabl e data, the,.

[0066] | nputAscespbess ofdppsiTARgeFEEIPRIGAEARS HO: eictlisFnatively operating as an

independent module separately connected to processor 300, transmission receiver 312 allows
WCD 100 to receive transmission messages via mediums such as Digital Video Broadcast for
Handheld Devices (DVB-H). These transmissions may be encoded so that only certain

designated receiving devices may access the transmission content, and may contain text, audio or
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magneti c detectors, CCDs or other sensors known in

the art for interpreting machi ne-readabl e

i nformati on. [0069] As further shown in FIG 3, user

interface 350 is al so coupled to processor 300. User

interface 350 facilitates {fyie exchange of information

with a user. FIG 3 shows that user 25 interface 350

i ncludes a user input 360 and a user output 370. User
video infdatiod3 60 A0 Bysti one kxd@plowCor IOUmiﬁreC@V@QMﬁmsmhabns and use

allow a user to input _ infor a of .suc
informafi i YRR iTHE Flﬁ&@%sw%aa’éﬂ b Bhgs gpé#%ge"aﬁds pettitied o
view thd¥cC&iPRNQRRS:. User output 370 allows a user to receive

information fromthe device. Thus, user output

[0067] por U a3 4 e RYnnh HEd AERs YA ik AUForHIPRA ﬁﬁkﬁmﬁﬁmvﬁg S
spl ay, Ilght emtting diodes (LED), tactil

exchan%mf utfemgltlan derosseshort-rangeevisalels octsiydesk e“rssles‘«s@eéﬂb%ﬁl agd ylepicted
e | |d [
in FIG. o’teﬁ{ suc!al Sp —rangél %G%%)L%Ef g%@% %Blugntt%)mg@tggthm,

Wibree IMHWE.MH UWEB atd Wirelesd U8R spoudeds. 3@0ordibals s]lus't -range
essentlally a passive devi

iC th f. b r amred

communiGatisnt, ALRROTSDBRRR S P ARG (ISR Rfehriereg cppections
as well z[s%ﬁ@&@s?ﬁg fePutd 8 G rdnk RS RA 2Ry Y&bﬂﬁm&ﬂ 46 Anatfodvia such

exanpl e,  an RFID reader nounted in an entryway nmay
COnnfm@gﬁtlnuously emit radio frequency waves. Wen a

person with a device 5 containing transponder 380
[0068] wal ksShottrrangghingpui éeﬁo&aﬁﬂro @lse depigied pobide B, iney predidgi fweqiionality
related ta Er]hr:‘: s'ﬁa%-r?riéssg o dng\r/]% eatc rﬁfe—org: éfg ntagggn'fdrfw J rFtop gxanﬂale

I'na reade
processdmﬂﬂhagi coftrg. sho@&alﬁb SIS ¢ aedceeaam\te gmeirahe REg#pmdlstfor activating an

exanp] es of short-rang ut devi

RFID rafisoirist, q Ik REsEPionT Bie FeepBen 945 éffff@il el aisponder.

Other sHoFH@RRRARAGHS: mPrhbdheroY tatiPlnyd KRk -rE LAY Hatdah 4 \ﬁ?ag'%e supported by
correspondi ng to conmuni cati ons sections 310 12

short- rmonzandem@wbarp neplimigedk to IR opmmunipation. dispaspug Ad) (... QR) bar
f I
code realdgr% l%%léfélgﬂlg g)ﬁ%%%sgg ?e%aﬁe(‘deﬁ;iﬁ{%fpg t[e}%JtIXPC ialﬂg§f aﬁ(? {)]Sﬁcgtp alit¥er

roni cs orm

recognitfcanizticentor raadial mlatmj uhgtebndyctideomdbdragpes of coded data that may

.anplification, d filte These porti.ons
be proviflgbiaia S e PuPPEAIE. o TPty T QRS0 tg g the
foremehtorl $Qfed 8BNS Mhetfb &4 WAk e Eum»vféama An@RPASHLdStectors,
FOTEmESt oredﬁ%n menory 330, [0072] T Ienen?s shown in
magnetiffgectgrsn@§Dper ersqenm kpvania thoarpfos interpreipg mghingrepdable
g{lous techniques in order to produce the
unctionality described in FIG 2. One such technique
i nvol yve ouplin r n
[0069] corr ef—g : ngo% pl?slg‘:ggsgs&? 1%%%@@5&13%?5%82@ § B sprocessor 300.

User int@%b i3 601 Sacﬁﬂ:ﬂes B 2xddgS@AnfommatsywisiBDuses hBIG.-¥ shoge that user

ut device 340, user . interface 3 tra onder
interfacgtg), INiges AR 36 anb R U PRI e g G200 Y toplude one or

more coﬁiﬁé{néﬂ%‘s t%traﬂgwcbr useMoifhiR $SfoRHs i dnNERAHARES] such components include
ternatively, any and/or all of the individua

keypadsclongosressns an@;m@rgphones User output 370 allows a user to receive information

from the device. Thus, user output portion 370 may include various components, such as a

informa

display, light emitting diodes (LED), tactile emitters and one or more audio speakers.

Exemplary displays include liquid crystal displays (LCDs), and other video displays.
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20 replaced by an integrated circuit in the formof a

progranmabl e | ogi c device, gate array, ASIC,

mul ti-chip nodule, etc. programmed to replicate the

functions of the stand-al one devices. In addition,

each of these conponents ig5 coupled to a power

source, such as a renovable and/or rechargeable

battery (not shown). [0073] The user interface 350
[0070] MRy | WCE Bibtmay dlko Aclhdeoiéraadte aandpohdidrs B&E Thofii waemially a

. 25 . conponent, also caontained in nmenpry. 330, i ch . .
passive d¢ics HaMPOhe RIAGAREICE BV PERRTERE St Wik formiation fis ﬂgﬁlﬂe'efed n
responsé! ) A\Gah B8 IVBEICLUREN FG@é}da@%ﬁa, %’_ﬂ%ﬁFﬁj‘ £/20¢r mounted in an
. e

short-range comuni cations 32 conmuni cat i on
entryway midyj coplgaropg e tvlgadio fipguingy Wades. Wihenougersaauvitthe devietat

o S5 GEL 0l 2 BLN. B85 B 05y
respond Madhi informgtiddHA)ientHyine theadet ickbthé porsdmmagu g edditifitla reader may be

riants |i ke Conpact HT CHTML), etc. 16. 11].. .
mounted e AP SEHEF SHPEARE fy PP RLS PLRAHPES PR fevice 340)in
WCD 161834 th& ii dalretdl iR hrRet@Ntrba lotHen trefsh BiRACIA thedviehlte %

encountered [00741 FIG 4 discloses a stack approach
[0071] t 0 UNERAW,RREIEPLNBe AP htiBhs RcMEAR 310, 312, 320 and 340
_accordance with at |east one enbodi rent of the .
provide fordbesimansinpyiontand recepion ¢{siznals. Pecailinghpthepgpartiqusgnayginclude
_ ' rac ' in ' i I
componkl I FLE D YA oM LSOl B Gautias
amplificasbae and filleringf diesd potiofsmoapn hedecallgwbpusiled/¢r dontroltaddry processor

. to activate functionality in application |evel 0.
300 in aggrfiiee ¥fih o BRRF SHOP SO IS PRI ey 33
speci fic functionali ithin the device interact.
190721 yr't n SEHTIERE HEWR I%E%G-yﬁgays'gﬁs%m@é apd Coppplgocording to
various REBHOATE b6 HGRoRRE HedRhdiBANity USNcr¥éFHMaIGL nf OREBIchA8hnique
_ (e.g., web browser, DVB-H receiver, etc.), audio
involvesj qefiplingssebasate (hardyvare aq@npasknls Cerrcspendinthiormsocossir 880,mai | |

onf : r i: '
commni QLR S0L%1501 PR320 TG B0 RSG5, e
interfacq3 10t egtspadier 380, tewariepughomd op moeclssiimgrfacs ebich img be wired or
) tc,) or _other i.nformtion ocessi n Acti ons
wircless Py ilegfages) a BT LS AT B Ol Mgyl fempaents may be
laced JYf BMiARELRA cirb@it BEthe &d¥n dfT mhRBRIYEAE dbAtY o MEBrray, ASIC,
rq)ém fgg.llnb?hecexanple of Flé?ﬁ%?ﬁdata igsrequesged t_oy
multi-chipemgdine, eta. programwppioanplicthe Emgliensgif tha adrekme devices. In
additionc%%ﬂhgﬁt%o 'onéﬁs f créﬁ]ﬁgé fo r's&m:é, QAeH £ emdHHIT BN /or
1 en ca resources Int system’level to
rechargeable batadre (ddighsveqjui r ed processing and routing of data
[0075] System | evel 420 processes data requests and
[0073] I out d%he b itaitface 330 thayein®race with A comBruniagen miitieayoftware
i nel , .
compon ol e 2 £ S S0 ot SO ofsevce
sessions uShe 1ML ALk dFYmE1ERioRE3 TPMIRS shért-BhgBRRNARKICAYGS 320. The
conmmuni cation resource in the service level. If the
commungiatipn vdlities snmppoant inay indudsuacievs routnasithes alend the reception of

services Frof Je%%teedelvpceg Q(:G(:ois(ﬁtrlé/ {oclge(ii%\ﬁ§ Luch as the Wireless Application Medium
(WAP), Hypertext Markup Language (HTML) vanants like Compact HTML (CHTML), etc.
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20 430, the packets may be routed to a radi o nodem
for delivery via wireless transm ssion. There nay be
a plurality of nodens operating using different
wirel ess nediuns. For exanple, in FIG 4, nodem4 is
activated and enabled to sgnd packets using
Bl uet oot hTM comuni cati on.  However, a radi o nodem
(as a hardware resource) need not be dedicated only
II. Exeﬁlﬁla?y &Q@fﬁioﬁ'oﬁ a Wl @b E58mimditlom dediad indyidpepotstid] hsference
diff'erent types of communicati on depending on the 25
problems epefivptesht s of the wirel ess medi um and the hardware
characteristics of the radio nodem [0076] FIG 5
[0074] di sclidSed disclopesieticlappioasheionneatapding thegpgatiphelp WCD in
accordal?(?%w %rié(asp&% %ﬂoﬁ nt op{hg ?B%éntmflﬁéw Skt P 1@:&@&00 user 110
mto becone active. hi's case,
mteractsl\@iﬁh N\éC]b a0 The aresavitibn imghandsar é @ bm:anm@ infrfroatiert v1@ @ser mput

360 B BRSBTS B P PP b o Gl
apphcatﬁyﬁquﬂ(y AeNd fpficsisaneas prbesas @lie@étpt@(ipailﬁ@ﬂﬂctuﬁﬁhty within
0 exanpl e, these devices may include cellul ar

the devwﬁawwm witb bt he wser prdhgisustern el aHigee mosemsgclyde applications

for visusdl %Métfbﬁt(é %n vJeb 16?0 DB @F*e@é%em&@gsa%ﬁﬁ) information (e.g.,
communi cat T R§ via Bl uét oot hTM ternet access

cellular phiphbise, @'olnmllc‘atnlfmglmwsOWAN, De&ﬂ:or aebzradiprabivensic.),

recortinf o o i sl 8y b S PR E b g, o or
other 1n15h§at1<51, prodesding| QciioRd eiitatod ey apblicigios level 4 NaguRlyireidformation

cause interference for each ot a _situation
tobe sermpnb@r erRoe Py WU CrHh TGS TP ot Bt e eas TR be sen
to a reci VE:@S’ DOBRRUHE HhmARAGS. (852 REQY 'aﬂﬂ?daMon level 410 may
escrl I'n an exenplary extrene case, devices

then callyiesdurers deths sgitern levahlecuisiely thorenvinidpresasgng prd routing of data.

Bl uetoot hTM W.AN and wireless USB woul d encounter
[0075] substSynteinelevad ¢af ba:pes‘cma relqhesef amdhrelges We et dergransmission.
Processip gy RS Gt <SR oo B BB o sTer g gpepigzine the
data. THel iffodBa6eNhEF BEn b8 rolledrib @n approp@att doramuisieataOkeiuscetin the

| ost and the need for retransnijssi t hese | ost

be
service gk dithe dostigs PSSR ATERuHRS: P BENEREL § Syillean s s ovel
430, the}hazef‘s Iggy l’JJE,SI%QteHg? h i dRD LD bARtivéy e W&lb&ﬁr&nﬁﬁgsmn There

efore, over communi cati on performance will at
may be 3 plasdlitpel medtusegperating tlhag diffpmerit wirclaspmetlipays. For example in FIG.

copl et el resent ; enti.on tt™ e
4, model B abh nd B8R R R bR B R R
HoweveWiGh&io ﬂﬁtﬁi‘éhﬂhy a ﬁ&ﬂfwdate&%t»dih@:e@ gL batédicisedmyty toea specific
) occurri sinmul taneously so thaﬁ 15 interference is
wireless a8 TBp ReQEH foy def{aer depes QhePrBRUECHIO8 epen he

requlren?eﬂ% YR S Er e @ RedTR 1A ?tfaeqlardvé'a}[c HArddrRIESST the radio modem.

conmuni cati1 on device including a nultiradio

[0076] cont rf@bl § HIS[:IQQ 8@41% @ﬂgﬁér&ﬁ% atofe BELESL &@fﬂﬁgﬁﬁr operational

communi cat1 on an additional contr
process thegicaat etbre ﬁlatmnagadn:gmmdm telgsome avtive dathipersoely Eé) 100 is both
transmit{:irr;gt erlr? r%geengihg m%orrr%a%%h vIwireless communication over a multitude of mediums.
WCD 100 may be interacting with various secondary devices such as those grouped at 500. For

example, these devices may include cellular handsets communicating via long-range wireless
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pictured in FIG 6A, includes a nmultiradio controller

(MRC) 600 in accordance with at |east one 20

enbodi ment of the present invention. MRC 600 is

coupled to the master control systemof WD 100.

This coupling enables MRC 00 to conmunicate with

radi o nodens or other simlar devices in

comuni cati ons nodul es 310 312, 320 and 340 via the
commuiifegiof ik ESMtwiRgess yisddz e obmmiidatidOvia Blicloo it "Mi Buternet access

configuration may in sone cases inprove overal
pmnmcﬁ?F@P@@§“€ﬂﬁﬁGﬁ“ aftf-on efficiency for WD 100,

ens may occur when WCD 10 cones bus

90771 when Rrﬁ@e@s Y RETHIVIEY SpraPiot] %‘%’Sf @W@ﬁ%@%ﬁcww on

SImunaﬂEHhély t A Kirgr SR HiFEd &5, stk Hiéh&rﬁ@@ﬁ&'a&mg%ﬁﬁﬁl%b&ﬁﬁa may

conmuni cati on and non conmmuni cati on rel at ed
cause m[e@’@mie for eachamhati Sottosetiation tey A Pnogpnteedsvhes HECD 100 is

commungl% it g nl}lorg %V\((:)Dg %81% }Mdjévg& ev1oﬁéi%ﬁgsggﬂéﬂ%t M Q{jéx%mplary

extreme@a@pdelases evith thdtleats simasihearnty coamnodéanag tiadbluetheth™, WLAN and

L K M T
the 2.4 ;117 PAEDN THR$ABiTere R SIS 9h @0 RpPingRattioa oTateraidSdicted in

and 18 ot her devices 630 may also be referred to as
FIG. 5, wondd gituss Pagktstipibg lagt and the mwé famretrapspispign A dhsailast packets.

I
revonsS4ERELRE SRYCHEL B0l S0 LRER SRSl v
therefor¢, e brad eomonhicalion parfoembmeevilatdleast bp rainess uﬁtge SIgnal is not lost
For each radi o no

completl G BT AP B 1EH 18 e RR0 B gL MR problemati

situations GAHRASI0sIBy DRARAKH EorAMEMERRmE @R HE becprihd§idulBidoddy so that
may al so i nclude sone sort of common interface 620

interferepest is g pERdCAtPAYY araided, atsaserrenibintncst aad qyalify Ba maxjmized.
a result, all information, commands, etc. occurring
IV. A wisdesssemmunidlion dodensclediog agivlinadio cgayolisss 630 and
MRC 600 are conveyed by the conmunication resources
[0078] of mdwaeattenite bétles puinagn GAOMUEo o5 BIHD 0% Rh edditigial

a onuni cat.i
conrn 951184 PTG A0 ARS8ty Ahob8 S0,
pictured W FIG. 1625 pedidet @ nhullivadio Conthélldr OM&@]) 680 @ acobiddholids@deast one
an operational diagr | ar FIG 4 includin
embodingfh OEF BEPTB TG GG PHULE EHGHE S EHE OB g tem of WCD
100. ThRRBuMIRAALBBIMEY 660'® BhBAREM atd @M@famoqaodén% drldkiser similar

system  MRC 600 may receive operational data fromthe
devices lmgmunm@@ﬁm odplenE0e2oi20nnD 340 via the magier oncrging gystem of

WCD ldz)l 3)’(}961 ntg%pctegf %tﬁ‘%tac?r{]&a [ Hlns%n{%%aéég i ER)L/E 89&51? Q/nleﬁ\éseéommumcanon

a from
efficiencg FOIMWIILE 800, problkend s odcnr shey WED Ilmbécoﬁﬁ@bud_yl%egs ®then the

may use this informatjon tq 15 issue. schedul
control SRR d 0 HECTBRRIRHE CH BT PrEE T PG U ous
operatiohs€ B&h Bthuna8én Aid SFPlontBuniditidh delg@ayruni cat i on

probl ens. However, problens may occur when the

[0079] OPer &jg; %I?m@éloéfé@% d&09 aPEE bl dfb RIRLRYE W CIS106 ewﬁltl?may
various applications in application |evel 410,

include roy&raghia gegtrolier (MRC) 600 introduced in FIG. 6A in accordance w1th at least one

embodiment of the present invention. MRC 600 includes common interface 620 by which

information may be sent or received through master control system 640. Radio modems 610 and
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systemin system | evel 420, the conmuni cati on devices
in service level 430 and MRC 600 nust all share the
same communi cation system delays nay occur when al
aspects of WCD 100 are 20 trying to conmuni cate on.
the common interface systeyg 620. As a result, delay
sensitive information regarding both comuni cation
resource status information and radi o nodem 610

other de®R2B§ %311 mhyiles batef@iednays hreedils” deﬂha;yhﬁ:losnml dsitfieyiray contain
an eneficial effect from 600. ref.o

supportigg Sprdiarsior soffyae EsoMERP GOTHEN (i s BIGHDT P o Rk gFsources

may mcrusaetcblﬁﬁal GhtefigdAhdrR ?ﬁdctegsﬁfg redofdRE. "Bér RBmbR, ERAWIIGhodem 610
if the beneficial fect of MRC 600 is to be

or similgregmimusgratios dayice/638i(p-61, es BFEY ﬁ‘f?ﬂﬂ?rcfalt Mwna%ma@l@ne-readable

1nf0rma lnl[I a8 i %}E%i %o AL rCORE, lmt§1¥ %Hmlﬁhg’nflg &ith
uces as part (0] tlra o contro
master ®y&¢l@mtemﬂ6§)} 7A0 airgvult \MJDnﬁﬂmamqn amomnan@sn ete. wctulmngﬂ)emeen

) I ast di ne t esent i nyention
radio meyfy AP RIRy R fhe NG RSP B B i ption
resourcadddd kﬂa@t%r cbhttol S4%m GRO T8 Gosle tledVBG:HAAAg coblBulidftiomisources

provi de a dedicated lLowtraffic communicatiqn

with all glerqg@gr dmetipgl moglploy w@m@%low lhefiscupsed w1th respect to FIG. 6C.
information both to and from MRC 600. 19 00821
[0080] Addi tHIGnéf diseloagslanjopesatongh diagram symilago mobnding thg cffect of

v o fES iy RE R o 65 AP0 R B4
MRC 6(d) msyretdme gfera@dilchtefionis nmtercbantsg M&nﬁoﬂwz‘@n 00,

F . 7
concern o P ool RSB TS SRR 40P Sk el T e

various ARG Rhli@nickith Havicd ik SsFide 1e5al 430N MIRT 606 $na§3e tHs iIMGPmation to
700 in order to forman_informtion caonveyance for

issue scherdpling spgnrawidago desemmupisation $riRgs inorerer levelviel in & afiegpt to
avoid coﬁﬂr&ﬂ%u!\ﬁlgn ﬁpo%ierﬁsn fI-F(mre?Ve ¥ blénlitemgybéc'& Waen ak op%rﬁc&@ WCD

ger 1 nfluence y t he processi ng
100 are ﬁlﬁsteamlmcht S'mbe; ﬂys@ém@@llca&mﬁm apgBadtionp lfafny410 the operating
system 1g gfgslct) OO I,ﬁ;am%?ug%u W ted uyn%erwgé I%H cgép%c 600 must
all sharettRd ﬁt’hﬁsrﬂonnﬁ.ﬂﬂcaftlhﬁ kedian Qlcldyh agt @t:mlwt@ﬁ &l \aéliecisldl’m?\f@]b 100 are
this informati on does naot 10 substantially influence

trying FPETRMIGHET TONABAREION BHCHARE SyiLHE O Hafty 2 repit dRbyspnsitive
mformatt?(ﬁf;?g%r&*ﬁ bbit @ iQfioh ?esoﬁiﬂcé %@u@ %fBﬁnM 2@ PadiPRbdem 610

I's I'nsulated fromthe |oading of the master
control infmhataxin raysbeome deRPSB huﬂifﬂngﬁm)emneﬁtlamcvﬁanimg d8ef.

Therelof i SRl IE R o e uR R Dy fdeleg ety
informattWs BRuire€ BitNeEskne fici MREFGOS N/[Ro:moatls ol tRasalizedo
sources. Systemlevel 420 may continue to provide

V. A witeRbPE0MrhinQBatiod d¥RCe GRANY Piahirdho BR&HEEyse@it I Ol
system 640. In addition, service |level 430 nay

[0081] SPeCipiE:CAL hﬁﬁd&ﬁ@éé'l\dﬁc%b %ygaz@ 8NSinkiiti¥Aid BERFTBELRN(MCS) 700 in
conveyed by MCS 7 may_ di stingui sh between

WCD 100Hp gecorgamce with at least one embodiment of the present invention. MCS 700

directly links the communication resources of modules 310, 312, 320 and 340 to MRC 600.

MCS 700 may provide a dedicated low-traffic communication structure for carrying delay

sensitive information both to and from MRC 600.
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cl asses of information and act accordingly. Del ay
tolerant information may include information that
typi cally does not change when a radi o nodemis
actively engaged in comuni cation, such as radio
node information (e.g., GPRS, BluetoothTM W.AN,
etc.), priority information that may 20 be defi ned by
user settings, the specific service the radio is

[0082] dri viAdiifuBictaiblshowmay Heh 7Be MCS 70yms edoectSinkh between

el tolerant informatio es-. i nf requent | At
e offfgy i GipGiiaslhimotie SoybPL Ity et yfpied by a
system SHYRHR MO A DintdAGREs100. dnET60 2ForAixb@pRAMCKE e facteT (ymay be
sensitive (or time sensitive) information includes. |
coupled g Mi(a 890- S Hrispaseat/i 6 sy CPPH%YWQ‘Pi‘B‘?f"eFﬁa@tlo_and other similar
commudiE ERHEBYiLS BOANIRSS 761l Rder kM orMOM iSBrifitioR Whi&hRSSor
connection, and therefore, requires inmmedi ate update.
allowingidelay RBsitiesinfarmatien wytrayekigiand frem MRETG08t ilo thisrargy. ilexabilities of

o _be delivered diregtly f [ '
MRC 62 Rl TR O RL riace R LM S It f 8 s
result, adRGf@OAIomAT comyminticdtedsy madéraontuidgstesyod0 e and et iMRC 600
N L R TR E s T A
substantRBy §SleH&s sgkgteﬁlspe@fohﬁ%:t Opfth@othBARNEE, diNielAdeRsiiRAGMrmation is
seftings uring transm ssion, as will be discussed

directedyp MCS @ et therglasy isdnsudaied Biomdhe lpadingof the mgster gontrol system.
Wi rel ess comuni cation device including a distributed
[0083] nul t iThedifectod MEDMOGpseanndiG. TOostporpGe vBh at least one

.di scleses an.al ternafi.v [ [
embodinr it 8B g L ORI fi b Mo bl el B B FAIC B8 o
least twd $ouedesl BysterVi@ERA20 MaydiditifthdiotpealidainfdrmatdbdotoddRTY )0 through
system (MCS) 700 . is introduced into 00. .
master cw@lﬁyﬁwéag-m%@nnﬁ?w? froda nl?é’§_8%\/é,%?‘k?éyd’é%‘%f‘odec‘@
sensitivdinR¥ndon SRAVARMINNAAS 708 EMIEC 660Mnh R ARG MO e two
di stributing these control features into already 5 ]
classes of dnfersatiop andaganendisshi thlay iepnt gdermagon mag dnghyde ipformation
. S . [ nt..
e SRSk S IR Gl D SATTUONES. QD TROSHRTR ko,
as radio aRdELToERLbO (.5 cGDRECBEetontht Y, WE.ANy dico), prierite imfofidAjon that may
reduci ng the overall amunt of.control co d.
be defingd B YoeL AP RRCR RG1TI e thr o griving (R g fimsipag real

time), etfBYinBEddI APl RNRN i ohicBhid@s feahidn@ll Vit Rfay DY Yelivered in due
structures, |nclud|q%Uthe I 2C interface comonly

course by supsigr fantiebsystent &40 feWCTbHiGxde M icaaptively, Jalay segsitive (pr time

s SR8 SRR SR o RO B
during thadotisplo€a déx¢lesesonhiagticheargioherefolr e deduired memsdiare ubdige.afsla

et o3 o R 5 BB AP Dbt Bl i
modems®0MBEAAhLE RS i@ facefM 0 dndf780 RRMRAN6H0, Bfd Mag it lde 95dio
line. Wien a device has information to transmt, it
modem @ehrrpigatipn infosmation: dPdaysrasitiva HErMagon BYap be provideddn response
. I o ti S C .
o et By B0 G4 BL £ BPY 580 o v
during trasmaickidif, et @iit badisqisycsl wishl rekpegeto syhdtrorizmendtlomat es  of
50
VI. A wireless communication device including a distributed multiradio control system
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Moits/s or slower over just one lane. It is being

devel oped by the Mbile Industry Processor Interface

(MPI) Alliance to replace today's 12C and 12S

interfaces while offering nore features and

requiring the sanme or |essygpower than the two

conbi ned. [0086] MCS 700 directly links distributed

control conponents 702 in nodul es 310, 312, 20 320
[0084] and 340 s Adiichres i Sterdabiud e@dfigantion in coofdare Rtith/Adeast one

d t traol 4 f
embot e R b o S r DR Rtcs) 7o

is 1ntr0d‘&9c¥m9féeWtD7% SHRWbukdd MPE 008 $S9! indBfheiciscB Me debMbd Rbrovide
only to this enbodi nent, and may reside in any

an advanipgsr oys¥ h aeniratigest MRC GR9d distribytivigriheacooniod featurgs into already
necessala/%%l ! b&&t{&n}%‘r}%@% OBr %\éflq’gﬁlltaa g&q{aﬁé{l}%&ohﬁ%fttﬁ&?é({nhﬁumcatmn

nrcation structure for Cérryl ng ay sensitive
managembiftapontibanmobhlotdizad the eanduseomaningagoRigsources, such as radio

dj stributed cont t,s 702. .[ 0Q87.
modemglyBrsedE Diraaiharoutt SePOBe Foraa @atiAb CD 100

d hed t tail FIG 8R. MCS 700 f
e TR Y 0 RN
structure?soglcm}n@tﬁb €L AR cogﬂn‘ﬁ;n'l)} b & th $RAbleQcchofi 8BS as well as

in radio nodens 610 may, for exanple, gonsist of
emergmmwaardwh@% SIzljl‘@busﬂhﬁua@ﬁ Ry pyder Jovednpmest. | 6F ispmuliipraster

bus, wh&gﬂ% %18{1(:675 Cgl.tl bgg%%%tgg Ed %'e tsé(m& Qﬁgern(alegﬂi orFéQaZ %9: as a master

conmmuni cate w t
through dhigdtingludaediraefer.r Ah I?c(b]mmoamirs at lvagttive comauihivatdd lines, an

i S BT 3 BB A R

master & RGN A BtHoaNitd ﬁﬂékesﬁérfal ﬁr[cplﬁifcﬁﬂﬁm&{ toldecifliest ddvivdt 8tIMbus,
control conponents 702. Radio activity controller

on the othgphapgyutilizewa stpaesis nprriliferentiabphysicallpygs dhas puns ghtaics|of S0

f
Mbits/s §rysj§\9{[3 540, uﬁt%é% lane. i i8 tmgg gg&e&@%g 8¢ tﬁ&gb@géslgegms%w
Interfacéd (rMIPd)mthanme woaepie taddysd @G yndrEStinterfems twhilk oﬁysmgmpﬁéfeamres

to radio t trol|l 7 O t.h h
and requiripe B st7me %ﬂz"@svs'n@ves@%i%w?ca Bt ol erant, and.
t her ef he actual ar
100861 { i or A 390 AL WO LitbiRerraloRhpriig in modules 310,312,

320 and @@Mﬁb&ét diQAbSYS &M P BEHASHERNMIE m&Y rebid in MENE coR@Gystem
del ay sensitive information may be conveyed by

640 of \m@ 1900 It inivapartaet efnerecthitalistiibized eqnare] ¢quanpngpisiOdshown in
0 As - Vj .
pocess 300 o BT RAS OB el B0 RS iR ot
module withiai WCDaK0e rThe cadmtlbm bf B Hi0 [GdddesSodveicard daw-sratiic
this co ide in prfcessor

00
communigalip FRuce e Ry e PRy hell R gt g ariovs

dlstrlbuts@@&ﬁ‘i‘o[‘@&ﬁﬁoﬂeﬁﬁ 7b§haV| or of radio activity
controllers 720. Processor 300 is shown to contain

[0087] pr ' orThkﬁx&gﬂ FABIdind 4R disElob & inFIGCONY @séried uzﬂlqn&%)ﬂetaﬂ in
iliz to nonitor active radi o nodens 610

FIG. SBo Mﬁﬁ 7¢hbfodms e direetding beoveen distipiggistontrol components 702 within WCD

100. Distributed control components 702 in radio modems 610 may, for example, consist of
MCS interface 710, radio activity controlier 720 and synchronizer 730. Radio activity controller

720 uses MCS interface 710 to communicate with distributed control components in other radio
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15 these devices. Priority may be determ ned by rules
and/ or conditions stored in priority controller 740.
Modens that beconme active nay request priority
information frompriority controller 740. Further,
nmodens that go inactive may; notify priority
controller 740 so that the relative priority of the
remai ni ng active radi o nodens 610 may be adj usted
modem@SrWintigbyizerPB @fidythe vitiit-af waibiadntimihg infouahtion f@h radio modem
consi der ed, del I ti b it i i nl
610 to spiRh P MREATOLASR B RERI A 5 GG AR el Bpol combonents 702
Radio aSRANSEhirANRS 768080 h1s8 BbMICBRrAGHdVREARMIRRE Lo Systa U0 (e.g.,
‘therefore, does not frequently change during the
from distwlemtesbeapfrobyonmonintd Od bikransh camimen leeare G20 oA aresulidany
informa{'lrg))ﬁ:l gonrr]?m(sloate HaliE™ lnfrol sé%llgﬁl 64!0'?3 %d%c'tlgﬁ?/ B8 rofi€r 720 through
conveye&mfo radi o nodens using common 1nterface
commois fisdriot 620mby bateeniedatstayasleraatybodiihoefire che adveal prresbtime of
this mfolal?qgtgqln{ (ij:%? gﬁlsogq%‘%}]f l§/ . %WSt %@@Ef 81}:1 ﬁ)%fﬁnaﬁ)ergcgn ance. On the
other has¥ S8 ay2endi@Mah oAbt diBita £ BOEdnERdbe NICS T00eind @hedfore is
. tolerant information to distributed contro
insulated GRpoReHI Sontrg 3ystern SUeloadils: er control system 640. In
addi tion, distributed control conponents 702 in
10088] ser videpieagedly #3@d, asdisthbuaisd gerfercempengnt I04cBi ¢33t vathin master

con {38 B0 G ARSI AR BT

exampleS @ MPONENdoftR@R: rvayne tHatshomgus sid doetdiveess thdlehevibmof radio activity

cl es of information and act. accor di ngl I
controlgey 137 apfocesePr 0 cr MR RAn S RHE Gani R e PoR Y eapirole
740 may VPhABkA o €08 rAOHvGASD ARG 18 id Gdéo FOEBAME Priority amongst
actively engaged in conmuni cation, such as radi o node

these devigeorRrgritomay be geternaprbby Bilesemndor Fmditios siprsdNn pepgty)controller
¥ thdtel QL | - ' i o ller 740.

740 M oM o R TR R GER Rk g

Further, (@lSms tlea ko iranéyennay na#ly priony)coneolter 790 pethatibk aglative priority of

t.ol erant informti changes. jinfreqguently, it. e .
the remayang gt THUE L) a7 By useErRtR Hagly alfPmgon i
usually @t cMERIHPadIENR hsititd beRbnatit ¥ @hainly i WedhSadio\todedis 610 and
time sensitive) information may | ncl ude_ at |east

their conpsefecns SndpecatiFemailvatelfercHutte.oid thratiorer deps @nt frgauently change
during ﬂgéq N8&Sr QH%&R/% cBHﬁ‘mﬁl%{iﬁl? c&ﬁne@ticm ih %cﬁ% ﬁloﬁ&ﬂ%gfl‘{i | R4 result, this

nd therefore, requires | medi ate update. ay _
informa@nshy by eonvagalrtraidio modews 619 wsilecamhomtatice ystee p30 in at

bet ween di stri buted control conmponents 702, and may
kﬂﬁon?ﬂEVﬁ@@aﬁggﬁﬁIﬁﬁﬁ%ﬁ?%?ﬁ@ﬁronization and activity

control infornation. Delay, . sensiti L hf or mat i y
[0089] he préhlfashand %%f'&o%t&‘)?%d RontpaL YIS 700 ey G- S ystem
level 426! ﬁia&%@ﬁtﬁﬂle@@pﬁv[&%la& 1Slbradt BifGHRGEon © digEb@ed BRI components
which will be discusSed 10 with respect to

702 throsginelastentontp] vmtered4On. In pddigon. dixaduted eontrabeonpppentay02 in
ice 185 i [ 93y, 7Y Rhah il RIAPRLLAR
e
informaticif withraddhaithed @tadd €S Aar iFads disadbuzd aottrolicopponent 702 may
distinguish between these two classes of information and act accordingly. Delay tolerant
information may include information that typically does not change when a radio modem is

actively engaged in communication, such as radio mode information (e.g., GPRS, Bluetooth™,
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controllers 720. In addition, as previously stated,

MCS interface 710 is used to communicate the radio

paraneters that are delay sensitive froma

controlling point of view MS interface 710 15 can

be shared between different; radio nodens (nultipoint)

pcM4] but it cannot be shared with any other

functionality that could limt the usage of MCS
WLAN,ietd. g pfiad® ﬂﬂ;ﬁn:itfo@r’rhai nlagtherlefingaohyniscodettiigevthe sifedili@ kdrvice the

The cont r ol nals ent _on 700 that ma :
raio is (RGpE Gpof- S BAO SEA b i S e HOUF BB ign gfmecs
infrequeBtlPRERHY Be BQIVeRAIE dEY QLR byEafker Castidd sPtdh ¥l ¥f WCD 100.ixms3]

controller 720 may obtain this information about a

Altematrvabi delap srawitiye (rrrinsicesiBye ﬁlﬂf§ﬁﬂ¢tt§hﬁlf§3}’ﬁéﬁkl‘éf‘rﬁtﬂ%aﬁt medpm
operatiofyl ol libnthad REGRG 5 41520 Wiing B (G TR b0l ER Wotmccti, and
therefor, G@mings )Inmedmu—: apdret.cDelby ageitive niEnsmtios nodlstty hedélivered directly

n tiple of .these. A radio.nodem
betweengl TG Sl S EPEP R bASAED ai Hr a1 gRE M ion and
activity &8h¥rol Adlbrthafi6h.| Belhy seRive difbehatidbd Cndytpestided intrespbie taa

radi o nodeminternal tine reference is change

d
request, gy be Helftgesders aapsuliah achmgze imrdio madeamayhis iy lgee‘i’r%‘?
with res e%h %ﬁc ﬁﬁl‘z‘eﬁfoﬁrﬁefcﬁﬁ' on signal is not critical as
St

ay Is constant 25 within a few
m cr
or RSB I8 S L0 i,
and (2) Brandniioldestification of ﬁlﬁkﬁﬁizaffdleinf(adﬂaﬁonmﬂﬂ’emrawpus taglio activity

o I RS R B PP B S e

radio patactdiethapae 'df:lhfi s&RIIE GlohDNcd@@8irghotl o hietvh MCS adm&e 710
are current| erati n% The connecti on nobde of eac

can be shage} be 50 waipeodradeyltmymy e At i Grpocy éﬁahqﬁecr with any
other ﬁnﬁﬁgﬁzﬁﬁ &(g]é%ﬁﬁﬁtrthé @s% E6£ MR zﬁé:gf'a& ARt b Yatency point of view.

contro l"er xan‘pl e, for 23 a GSM speech

conngg / 1
[0091] Know eg cgﬂ]tr(g @{%18{3 s{:ﬁf g@?ﬁ be g{a% %1?12 eﬁ%ge?&%&e a I;I_aﬁfosmodem 610
should bie rbﬁﬂmmrt modenrapebedit cemss Eaa:le:ddiocnctlhez appobari28ney obtain this

) radio activit cqntrol e when, r adi o

informatiGabREGE B DRSO PEPEGy DR SOORRTIZEY [ad TEHEH of event

can be, BP8RGHIE PRAAREA IR RvER in GSM (461 Slkﬂ@SSIQtﬂﬁodkr RBEITh BT (6D5 us) or
slot of length 577 s, followed by a npty slot after

targeted fpgooh tiagsmisppretime éb PiliAoN (H0ons)ex asvmuls,ﬂplft Yiohesplyradio modem

610 maysgeﬁa ﬁs Eﬁ?&{f}s %&Bﬂ&&?m@% éw?’hego\'ﬁg)e%%ﬁlgsdcﬂ{rﬁy cHEnthen requests

it, (2) a ﬂamanﬁwtieﬁsmmnnaﬂ kiotesefeampe is chhged (e. gahptto badelator hemdotl). The

n|t0r| and.two e

atency Scencet R AR WAT B R SR e Chielpgipcgmstant

within a ®&b iéb¥ec6RMt TR Figdd dobiYs chit bORkn AELASoE ikkhe¥ehakiglihg logic of
the transm ssion slot occurs in tinme to gain

radio actyitigoetgkerdfilOnhen the GSMradio modemis active. This
i nformati on may be obtained by 10 synchroni zer 730.

[0092] When Thkeadie modemagidyity spptiehis bagpdios t%ﬂdgwl%ckgepf &hgiihe active
radio mo(d% 8 6?8 a%)) t t!) tlg}f%ﬂut & I?@C%K/e ¥ écﬁ% c%ﬁéc'ﬁgﬁ n{oﬁg in which the
d&m ac GV y control si gna t's respective

radios aﬂeadtraltﬁ,(‘dpemtmg The connection mode of each radlo modem 610 may be mapped

to the time domain operation in their respective radio activity controller 720. As an example, for
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controller 720 permts the comuni cation. Radio
activity controller 720 is always either allow ng or
di sabling the transm ssion of one full radio
transm ssion block (e.g. GSMslot). VII. A wreless
conmuni cati on device incluging an alternative exanple
of a distributed 15 nultiradio control system[0093]
An alternative distributed control configuration in
a GSM geedr danaeion firforag cdnralitr Bidenaydmbo dhoveladgeofhotihml traffic patterns
resenf invention is disclosed in FIG 9A-9C. In FIL.G
of GSME AT Or PRI Bty BT Brod LG GRRRPERS B Bl 720
when ral® thdd2kesl 0B MES: atd0e, WHIRMBMSY theh B30 ghiSd thialdlE §skech connection in

~control conponent 704 is also directly coupled to . |

GSM inglndesrain treaumisaen slot ofdengohehits fotloyed by ap soppslg@iter which is

| : fots, Photitohi AL BhpGAURODEM hen i

v rech B LS (9 R0 EE dos hAERRYUEA 6RILE Py GRTPERSlcn
repeats. t haah sracsféronede meank wangarshessicarslay smpgnstemiegeptionrslot, empty slot,

.. €O nents of 00.,[00941 Referring nowto F .
monitorig Th¢ R PRSI or BF H EPEF BUCGD: ROKET B0 UbhBHGR th rado
activity d8@frol1ei20, ModlyAEdd B kabeWrhch thomdnemékeioaislot occurs in time to gain

Di stributed control conponent 704 includes at | east
knowledge jobhes, the ST srdie moder ixasins-e §his gifpmastion maybg <9§tavr§é.by
synchroﬂ{gé 1361 Wﬂe?‘%ﬁe Qe MdPWS AR 696 istapodiRo %ﬁﬁktIﬁiP{dr edceibAPit must

to send information to, and receive infornation from
check evegyliime adether thy nodletorastivier @nupbognal fon iksowspeedafeftadio activity

conto AR EE TGk 1l GRBSBRE 9l gy v
allowingdérafigbling the tlandraiksiod oOsheduld viditeBayhigidndledky(e.g. GSM slot).
controller 740 may not be deened delay sensitive
VIL A wirtlde§ 8@hmeRicattVRVRE indlliBndr0MlictiatiRe &faniplé 6F d diytributed
_information to radio activity controllers 720 via
multiradigreonirobsysR i npr ove the overal | conmuni cati on
efficiency of 30 WCD 100. Performance may i nprove
[0093] becauyealigmagine distBwtrdironteliconligaetionen agrosdancp ikt past one
erabodisfHTLF B pRRER IR Sn FineRREL BHCTOX- I 1, Dy BBlebted contro
compon@n T 020donans: (620 .linked bhkiCS Tlte Hoomven nowtdestfilated epsbem

620 of 100 will be relieved of. havin .
compongi A8 trotherectpioies R PrioLoamoants  Pode aMcs
interfaceC X 4 Rbul€ AR confiblh confduEt 794 nlah@ls0\eiliad hnd benefit from MCS
conmmuni cation | oad in master control system 640.

700 for trgveadtiens aplefie thergriqye comavpisairseampopgiFahVER 1 ¢h
control flexibility in WCD 100. New features may be
[0094] i nt r Felrevog hew & Bﬁ-aﬁ, the inclesien off digributadcagitioheqrpponent 704
onto MCLIdoML g}%“%q% ?r%gtgﬁeblstutﬁl{c éo%?rgl %&%&MQ i RS 9! least
components W e delay tolerant or sensitive
priority dvd@allae/40roMiEd o€ iaedadtl B0l MES ireeadhce §9Anllald wiaity
thi& | ocat i on. .(L}009511 FIG .9C discl oses%({é.he .. i
controlleg F20 1 jepd forpationdo.gpd recetve ANQHREIRD frog. dadip agtyyppgnerollers
720 via £ €M cahdRifREdN QRN il BB Rtindton b BorRmBAIB Mo resources in
I nvention on comunication in WCD 100. The addition
WCD 100p Asfpreviously grteetthe mfermatien prswided &y pripgtieiontiobrr 760 may not be

deemed HQQ}P £eg?iliiisr9 ﬂlfgI%laftilog,VYIO%ngf 1 p%\ﬁgi&il Q%rﬁglt{j %&ﬁrﬁltion to radio

activity controllers 720 via MCS 700 may improve the overall communication efficiency of

WCD 100. Performance may improve because quicker communication between distributed
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conmponents 702 and 704 may both inprove the
comruni cati on managenent of radio activity
controllers 720 and | essen the burden on naster
control system 640. In this enbodi nent, al
di stributed control conmpongnts of MCS 700 are |inked
by a dedicated control interface, which provides
i mmunity to comruni cation coordination contro
control cesEagnte §02 amdNTR rHOreswicm fatie relibvamastriey resalntiomin radio activity

controll%é %ﬁ%&é@bg%ejeé%ﬁ{)%ﬁgﬁ%?g sﬁe@l%ﬂ:&pﬁgﬁgﬁﬁ%@ rc]eg"!alieved of
having 18128€dn0Hi6thtd dbnithénicalidn ivArfceah daairted dohtrdltconlpba&it 704 @educing

enbodi ment of the present invention. Exanple nessage .
the overglh epamunigariqmiend iaasics cpitral yystesa OF@r Angtherdiepelitiveay be realized
in comnh}ati i eR Y1 WRN RORafes MBI 1R ifgddubbd Mo priori
L eo conf?g?%%?%%g%g The data payloadaofspackef 90(51rraymmwr_lty
controlleni@rdthoui woraying ebsit whrahertrb owssagime befweeh eongrad semponents will

invention, .at 20 | east ssage i nfor mat . -
be delay EEHRL b st B SR MR TR Tt Bl hlg bt w s ocaton.
i nf ormt | al | owed/ di sal | owe eception (Rx) .
100951 or 001 P BiRaF R SHRE G A Ll /RO B E i rrnt
alternatiV& &fBodiReht oifRd R8sl aitda dnicBmini@idaesi ROWVCN TI0NHthe @Adition
‘Pccur , and validity information describing when

Ir ) | ! t he
of an aligrmativg toytedar ediormestsabrraarol mforenatipiiio st bripcemdsiplyjed control
hiy) ' O hic ARG i0 activi
comp Onglitlg Z‘E@. ér%i @%@ﬂ'@éﬁ g%‘{rg‘%p‘g& oad ofc pac keta%%na%l,n%géadw activity
controllgh GNhandntesser trdiustenob master conitw] 2Bt b4l this seibbdimedt, all

. riods for transnj,ssi ok. ¥ ecept i on Qe g F .
aiseivu B 50 RponohS TGS 1@k EEPLIARalE Syt Pregype, which
providesSitridiinifyitéBor@MdniRatk@r dootligitidn chimio] chsssagthgvib MediDriad iwten the

nodem 610 may either be permtted or prevented from
master caREl /ey 640 EpripERTICHE 5y 2isdragiacgonaldemandsy e

di stributed exanple of MCS 700 may al |l ow radi o nodem
[0096] cont rg1 exgepleipespageorasket S8R 1T Bqlesad el P ipaqegrdgnoe with at

[east on{%ﬁdhﬁgﬂ%% me g@@ﬁu}ﬁ%} Bxdh @Ene%agig g!’g%%ﬂ é@ﬁ)in%l%&% activity

ty toinclu nu e all owed/ owed
pattern ipfermags: thattnyebesionglleteribs MRE 608 oketliodBovippyorgofpof20. The

adi o0 activity control.lers 720 i hedul.i,n radi o ..
data ol afp BEHLoo BN G & Rt i rtb BG4 e bR gpion. .
Jeast MekRg 1D irlfBrm@atiog Ml biwedlidalloWes 8@ aistfon (TkPhdriod information,

Furt her, changes in radio nodem 610 actjvity patterns

allowed/ginglloyeedaneaptien (R negotl mormaiop gl ¥ pRrsticat (Mo oftan the Tx/Rx
activitie@@c&%i@siﬁ ?&ﬁpeﬁ@? K@brmitn o QB9 Ghd THRIEMES AT desdribing when
signal (e.g ) b d

contro ., packet 900) may be formul ate
the actividty pMREn b&@@nes vahidandowbahénthe yeve antitvity phitarn Eaeplacidg or added to

. transm.tt on .V 700, signal includes . activity
the existge 85 Lhe ity PRV fapket 00 a5 AR, Y oI ARlpt
allowed/BRAllHdGictiy dPfor tlafsn@edibv bt écdplibn (g, Tapkrind dem &dldcontaining
While the native radio nodem.clock. is, the controllin

at least appepigd gt qedearsriof ved Hedueny whicheadip modemoid s aifer be
permitted bt #ﬂe@&ft’ed I?orﬁ%ﬂgégﬁiﬁg hébﬂgluhﬁ@ti&%dti‘g?.y Weild @83iskButed example

current radi o nodenToperation nmay based on one of
of MCS 760 inga.gllov.tf mi@m!:lda rcdstrollaptiwityf forbs coriradleg real-time (¢.g., more
control élés"é‘{'g%gn With fihier %rrnlllgldlty%e asgiﬁ‘trytto %Iciu%% n‘?ultiple allowed/disallowed

periods into a single message packet 900 may support radio activity controllers 720 in scheduling

radio modem behavior for longer periods of time, which may result in a reduction in message
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pre-defined amount of synchronization events have
occurred in radi o nodem 610. Alternatively, 10 al
timng for MRC 600 or between distributed contro
conponents 702 may be standardi zed around the system
clock for WCD 100. Advant agges and di sadvant ages exi st
for both solutions. Using a defined nunber of npbdem
synchroni zati on events is beneficial because then al
traffic. Fhﬂhaﬁgcbiaﬁgesd}h osléd yoddnk GHeattimity pattdnes madboamodiedusing the
this gy may be nore conplicated
Vahd’tyt“bfo“?ar'r'ﬁ Eﬁ‘?‘ MESFEC R eﬁgéqel m ng on the syst em cl ock.

0097 0 DR O LS 00, bl 90 LB 12y i

600 or r8di8 ARSI coRRAKL 730 MY {rshsARERAIBnAICS k0] Thegighd $dctudes activity
necessarily be inpl enented whenever a new activity

periods fatTixeang Rxsseparaiely, preithp pemedivity dropcastiptpior ﬂm@sbmmﬁ?@ 610.
While t}?ecl{a'tl% P%{l%onrﬁﬁélegrg CIWmQFe éd?ﬂloﬁ g%ﬂl&%ﬂlc’atl@ ntevél'rm/e n), the time
ere I's only one ctive con ection, or f'f
referencb Iuahzed| 18 symehroeéding the sacﬁmd'q:leeodishe cagtitvyslic urmdemtommason may be
be set.

based o TR0 3 T SR P Cob BP T PR e St after a

pre-deﬁﬁeeisehﬁm@lt bOSynctBnititeon! ¥ei® hidRBurecdln S hﬁl,dslhem& Alternatively,
whet her the transm ssion or receptl on is al

all tlmlqgéproM@C Q0 bgtyash diptritysgd C@BWWF&’&??D&WOZ?H%Y %&%twﬁafcbzed

around 7§ gyslé ol fhr WCB?%@ QA ERSEK ahDGisaEUREN QR Bl bBM- solutions.
Once e radi o nodem 610 has ended the Transaction

Using a @siﬁllnzdlrpaﬂ)kmﬂ Ib@d@l Jynchionizamon eveats ks bﬂm@ﬁhglrbep%e then all timing 1s

closely %gné%/ i thel 1%{111? :Wés epiél{;]cg% P? eevélééhels |S'h0 |d nkf%algeurgorte mplicated 1o

implemdnd thaé dBsihgiiinirRt ¢ the BRRnsylockr On l'%aiﬂhdi) hand, tWhilbRGifOBased on the

or with radio activity 25 co troller 720 thyou
system cd9akIpROR SAsier tpIgpl lerpeal s SPRveTOTHorHRAed esdkaiing must

necessarily BB ibfk ARG %h@ﬁeve? PRAL LR paRda 15991@{'39&13111 rAi0 RRLEB10.
nay occur If radio activity controller 720 runs out

of t
[0098] R el %;Hly%} é%(?%ag%{]af%% ?fgfﬁ:ﬁ%psﬁﬁlgs "’Ipﬂﬁgﬂé is only one

en1trans i'SSI 0 ns at
active camecngmt omi€ thefuie nb metdioscharpbishe aytive homectietsi tha modem activity

convor G5 o 5525 B3 PRI B Yo Sy PR i,
The radib @€Hdiefes OisRodY ﬂﬁ&lﬂkﬁﬁheﬂﬁ HRMranBh BEIOR b 0eptidd lé/ilidwed before
Radi o nodem i nterface to other devices 26 [00991 As

attempting pefyal commupcaiomt Thereaiguengd fmesaoerippd cheglhge ves
synchroxkl%l%ﬁf e ﬁfleq‘acﬁg SelRek lﬁqﬁg cndeﬂft}%ﬁ%gé&ﬁnkﬁom%gmt) it can

or radio activity controllers 720) about periodic
check thcmt]se aftivitheignads still smﬁestwuﬁilb}}: dugldd ngrding. MaEs is not the case,

the radioi( l’fltwg ﬁg(f%qzilé'lgﬂm P ergerwas%r:n rr}%%g%({}l vﬁjﬂj @taﬁ(ﬂgor w1tth 1{&810 activity

controll®@ 720 &frb&h. syhaar@ma@xmoeﬂﬁer@&@ lapgdna ﬁlCeEﬁdﬁﬁﬁoddtﬂlﬁﬁc fat@snce or
whi ch one 5 can cal cul ate when.radi 0 nodem 610 i

connectigp fjoge changerdy Pkl epy BpapiHE Tretie artificenrlics 20 runs out of the
modem %@m&z&?&ﬂ Q- st 88 hsh1 ﬁﬁ%ﬁl'tﬁﬂsﬁ@,hgﬁ/réc@ptﬂfn rgéfﬁétﬂﬂs 8t the

t'ransm ssion or reception node[l may be used as
wrong tigmet Dnetortbisemedeye synshrpnjzation sigeas Iﬁed@slw updutedfpenipdically. The
a_node

more act?v%%ré]&% cct))r?nclc grllsc %te%jorle gccuracy is requn'ed in synchronization information.

VIIL Radio modem interface to other devices
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that is not necessarily transmtting or receiving at

that nonment, but we know based on the frame clock

that the nodemis going to transmt [xIns after the

frame clock edge). Basic principle for 10 such timng
indications is that the evgnt is periodic in nature,.

Every incident needs not to be indicated, but the

MRC 600 may calculate internmediate incidents itself.

[0099] | N orA&les pdrosf ihfvdinafich 4aguisitios Selces, thdreCSdntkrfadd A needs to send

1nf0rma\fqnﬁlg{og¥[§:qf 6%0&3%%211%%@?1{7%5%0@%{%beraﬁaé)&gglgt?}{egﬁélkggﬁn%s e]tﬁ#esradlo

modemd S0O TN RWVIERYnR A& 1108the R4UXEHR386 M0 1A iddACHHEALNO thstance
or the <controller nay get it by other neans. Mst

of a perioiseverimelntpd tq Heeperationi Ayprapiiiedhest drsanaesade timepiomydhch one
can calc élte whl‘iaen r%g}lg é}g {tﬂ é)ll llg gct&g IHn@ﬁlq#'bgﬁ c-:. aﬁ%ﬂo%{)ma&: or

bas perio y and rimn t event
commumaeymgj Eharts b@:um[ngtlhﬁor taneli chmﬂng @nran$ree$idn omecentlonmodb[em] may

o S L e

that is nf)t(}%&@ﬂﬂl Ii’ra or r@eVEnd N @SR ntontBnt) Gut WekEAY bS8 on the frame
need rOVI ed on periaodic events |iKke:

clock thetcth@@@d@n b G STaSSTI GRS s e srpeickiekedgqi Bapi principle for
such ti t%ﬁ/s Sos; MG RO URIRL! p%ﬁ))%l’g?[?g%éﬂ E%gryﬂ PQ\Q h@eds not to be

m SSiI on or recep tion typl ca
indicated,| tot g MEG @9 nm}’tqafculam mtwmaediae dncidentyatseld.s heqrdbwfol: thet to be

on net e
possible, i P BRI PGP e o Fo o o rmasep G TR El o
periodicity Bhd@urelieiee). eFteks infidMatioh a8 eietek eﬁibechﬁﬂ ekome findid¥fon or the
as per the policy and configuration settings in

controllér?;@amﬂt {tiby sihes meang rMpSftétiﬂp?%)Héq £95; tEnigg indications need to be such
that the Iﬁﬁoflklbéé}l%gcluue[aozg&igjnlodeﬁhéﬁas EfodRAT EIBRAHIGTAM iffing of an

e present 1 nvention e vari ous nessages
event mw@ﬁmng@nh theindation leelfapoit gt iiopledtly defmed |fr®at the fpdication

infmaﬁ%hw ) et PO Tl Pocem | evel ) anc
1001001 o T EFAIST ey R A" B e B v

like: schBdifle BidallcdsiGronh 88 sBition g@@tcmw TDRA/MMEE (8RR Bolihdaries) and own
nodem however, radi o nodem 610 may not be conpel |l ed

periodicitegneaision Ay ropeptionipgriedsrbpinally TrAt fois) cThoss mtitispionsgieed to be
issued b% bt 8&1@‘#1:1t | {E};O% ntlg 34 ok OQQE?@n i¥, MB& ra?ﬁédﬁﬂe@ﬁ&@ﬁ&' sg'ﬂchrony)

ontr rmat i on g., operat
(2) on paoyitidye Wemrtuﬁ/lﬁ@cﬁmgealg dusio dhandpf oahmop@raﬁld (Magger the policy

nt ernal sch I' cand i t t.aki
and confy eSS HTE ot DAl icsﬁtlnfr'ﬁfr‘? GRBHiR br E5bEegR ! N
Per i eral devi c icating. to .a dglrela| -r.mde nodem

1001011 0105 8¢ ket 85 PHHBP RESSCPY IRV CTL{fne BE iy gnessaes

exchange® ﬁ&@%érpthle %f&éﬁ&lt%&ﬂeoﬂﬁﬁﬁﬁz@dtﬂbn%ﬁpoﬁ&@s ISWCP ABtrhMebe used
wi rel ess comruni cati on with peripheral devices

to dictatg bg@vipt 97 bothtrdoga éragio medem bﬁ%é@ glplal (Pitd? kgvel) basis. MRC 600
or radio ?ﬁvwét%t%?gtrr]&fer h lﬂagtdgf\ge?q {:l?edluie LadidoBER $80 yith éhe intent of

) I sTuse represent any device
controlliey thei E;&zlmﬂcﬁn(WEEh h@@eﬁdr,snadmapabltreém‘ma\j' n@lbesemypelled to conform
GO MR Sh A i iple 1R
to this sche e basic pr1nc1p e is that radio modem 610 is not only operating according to
multiradio control information (e.g., operates only when MRC 600 allows) but is also performing

internal scheduling and link adaptation while taking MRC scheduling information into account.



10

15

20

25

100. Such devices may include wrel ess headset 1150
comruni cati ng via Bl uetoothTM comuni cati on,
wi rel ess keyboard 1152 communi cating via W breeTM
conmuni cation, and wreless nouse 1154 al so
communi cating via WbreeTMrcomuni cation. Al of
t hese peripheral devices nmay, at least in this
exanpl e, comuni cate with a single dual -node radio
IX. PeripRaalietit@0cohfninicABR td H Bualiniodesnddemeseeabl e t hat user
I 10 may be conducting a tel ephone conversation over
[00102]headsEsferdihpdowhid FEGLVPI, BY ety baando Isldgl@nd, wherein WCD

interacting with nouse 115 tine.  Gve
100 i i ASSCE ele0F SRR PRt TSPt G o } EsOp L3 pifs e of the

phrase ‘B Ilﬁffé?a?f d8¥i€es® YD GG d EPREH B EREsenCRTTMIBLCAL 19 BseWiohly to
node nodem 1100, the possibili té@s(ﬁ experiencin

represen:t @nyrdwm@teeml te BIGH $0@ulso sapablaof wirsksesly pemmupigatingewith WCD

100. Sudh ﬁ%wc@e E&XJ uden@lr}@lgésg%?&g? 1 l?%%%@l‘iﬂu%ﬁaﬁ%g Lﬂ%il?eté\ﬁﬁmo

protoco 'S nee O optimze per mance
commulnlifﬁﬁ)ﬁf wirélgssGaghoard | lf{mmmméhﬁig vih dBibireet wdmsuaitation, and

| ement ation ™l t
wirelessGROUSE | S GG B G, O g o b g pgiphera

devices hial SR 1REEY QY ExNE1E, RB SR HRUIELSsiAEIE duall h&l8YhiBdnodem 1100
concurrent conmmuni cati on with WCD 100 t hr ough

in WCDG98} Tinip ayesrea@hi@th%w@m Houpay be ¢pndactine, 2 telsahanepoenesation over
headset }%ﬁ?eyty%ﬁ?ﬁh g&g{r %Lu(l ‘&R&E&fyg \i{lﬁf‘ﬁgﬁ&eﬁ 55 9f the same time.
managi n 0

rad| oS based radi
Given aGoambrio bvhextem:ek $dasattoammtdre gertmlemi; devti¢es a;mymdmainglcamrrent

P .resources of d - r. dem 110
commurieiih g HEAEOH mpserbd L B EROT e e patingption
collisiorls@aftreh . AR rOsud §§ﬂﬁ§eg¥f0f adhAxif @k @ﬁ@hﬁod drahek ediio protocols

"Bl uet oot h" and "W br ee t hat rmy are the PHY

is needefl iy eptimige pryfarmgngeaviyle Prﬁséf‘ﬂ%ﬁ@ liesour ces, ant enna,
etc.) of dual-nobde radio nodem 1100. The | ocal

[00103]cont ridf- Hebghidesamenpmipkrey iralomen taiim afgt bpastoap embpdiment of
the pres%}g)gagr o | Adaid i 10 AnfiAhs A EAB Cﬁéripﬁéraf SR are

e§e oca r'esour
attempuﬁgr‘emthﬁrdlt asmanunsafibmevith VWEDJIOAnhramgh mral-mmda rzhhr ohwdene 1100.

C deV| ate arra
Howeveg rudth tmeiidinsy 196 165 s fiansiits ot Satidl Moubios Mg pegh
“rad10s”r(@§| QofiRHE BhdeRtr&did @&ﬂrﬁ@ﬂcl& at%?ﬂrﬂii gdo [$70) th@f)hysmal layer (PHY)
al ter natlveﬁ%/% enbedded in dual - e radio

resources pHdual-msle irardie podendd 00 f Iqth’é%aféb‘ﬁt ¢L@l-m0ﬁé§4§1m @@éem 1100

I @ ¢ »
1ncludes\r/r?ftogﬁ:g%tt?§ 6%9&' ’stg%l§(§ &Q'gzlﬂfrf](g hl% Is! (1a%%lg@ ?18[8{]?8%9 q@\? FGhRe ) that may
share the¢ BHFdajer taohikc& (e]g?,/h,archzrareveem]bar gntclmabﬂ:tnabf dlmlﬂfodb valio

arate radi o r ot ocol S infa a sin " "
modemn EERE iefocafianty! Bbpsrrabnibsn Pyttt Plaler Gpom Ci) ana
a dual-nRE8L&HIoNer GRIME Manadof¥ ﬁrlfbﬁglo@al%hbolff&ﬂﬁﬁﬁﬁ mhe 8 cinbodied as a
now di sclosed. Initially, tw exanpl e standal one

softwaregiragike aadier ishbaAweis feun (- lopictdrece.glaarayaMCM, ASIC, cte.) in

-nf) IR hdthaRe ARy bR LEGIAE G
a dual mgﬁlg - o 8&%@@& [ tC{f a%gt Iglﬁ]‘q}one B 1L?et c?o? F]HIA'K/I st g%L 120(())r
alternativelg| cuntheddel ie nteat-mod hratliomaydeoo 08y The firgenretidnod these pentrol

resources with the radio protocols utilizing dual-mode radio modem 1100 is explained below.
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a systemlevel to a physical |ayer where it may be
transmtted wireless to another device. At the top

| evel , BT Profiles 1206 include at |east a
description of a known peripheral device which my
be connected wirelessly to,ACD 100, or an application
that may utilize BluetoothTMin order to engage in
wi rel ess comruni cation with a peripheral device.

[00104] Bl uetwah bkpdpioFid. a8 AQin &Qnpldre EorblEnhtt@somay s@Rrate radio

est abl i shed through a palrl(ghgroc§?ure wherel(ﬂ%1
protocol sk e ¢ spgls somRmed ERfHK ST Rt 1535t prppdmission control
1226 anfl %@-{M&ﬁ@m £YI 06 s B dRG105&E Qhﬂﬁﬂy,ki%o%ﬂ-lg Qtah M1 SHEhcks are

a polling "process and then saved in order to
shown te x:-,iéz‘hsh &etihdividoalmdanéntnthatonayHes idearperetedtintg ah itegrated dual-mode

entity. %%R‘/E%;Oe h?erto tt st& 2'06 1[10! %bT & /rgg tl}a?{ng? E? Rﬂrﬁ’gﬁﬁﬁon from

EVi CeS) I's es any
a systeni Bvleo § @Hj(smama&br Wieerp i‘texmrﬁedrahﬂmtl“cd amshiss®i apnthet &CAR. At the
evel 08 | udes at ast a logical lin . .
top leveh S prf e 206 Rglie (dsgst A drsrv il ddee anﬁ’flléheﬁ?lé‘%%%l”"hw}l
may be SHRBAE SirBle@ieio Weel 0006040 plicdtah ithap h;ayluﬁqz@mlsﬁ)bthm
segnent ation and reassenbly, and the conveyln%b
order to gugdge mywatle@eqomr@@maﬁm mhidita nepipherplelevicas Bi n profiles of

other deg{c)g{)rﬁ 3’3? &¥abhé§éﬁph40% g%@tgg gnt ¢ &fr?%ﬂengﬁl RERER% anﬂn

1 ONn-0 naI er | nte ace
connectidb@ Ifornddios fdnammhplmyl ¢va¢>|miigf te recivee by Wﬁf[)et(foah@ugloa polling

| ower . | t L
proces BiFAEFC T3 SR HEOBOREPB I Ep SpYEs S gt gy Afer the
apphcatl%g atd/d2talRY p&iiheRl BShcd BEddVidek) is eétblflishall tah @ hfbrealib® b be sent

l'i nk configuration and other protocols related to
must be peepattst ifestrangmigsigns ELEAE lgvyech kz(%elt"%é‘éf‘ﬁ af (ggstarlogpildink controller

T I e

segmentbm.‘aﬂhﬂndaspn‘mhly,mkishe Mihvedies ef qtmbmnfnﬁwatellmﬁomwnt Hémn

mformat?q%)]%%%ﬁ&}g ﬁgﬁ%g levgf gﬂ%uct t?lﬁrgg%]gzgﬁﬁi&g an gpp cg{,%r} -opticnal host

controudrﬁ’ﬁtﬁac)e (L2161210f ThaULES matyﬁ)@o\anﬂmé/&)ﬂud&iﬁ inferace foa€losver link
of 25 Bl uetoothTM stack 1200 nay al so be utjlized in

managergoepdld M Vaese nk pypach e MY i%@l a5d digk sppirdler (LC)g2ddy LM

1212 ma %g.réi?}i‘f i t}é(? g@( #tﬁ\}? aﬁ@l@rit%c%%% ?h;ﬁrﬁglﬁ?k%zgfrog al}{%%hl:glgmfcfcgﬁ‘related

to establishagdiakioriess Vihkibesih swackmarcalcgicss. | Burthen LChi2 1dIneayemans ge

. ..pr ousl descr bed o the,rel at .
sctive SRENET HYo o SorA-aE TR Gelpal ge Dot BRyBEl T reless
commurid¥@bR nAk heAcWlablishe@ 86d t@Matisd Usihg the Qﬂrd\@r@@hbcﬁme antenna,

W rel ess communi cation, WProfiles 1218, 32 sim |

etc.) makipg pp ehysicel Jayes(PESAd 216 B eeres thepbpvaidentifsddaxes o
Bluf.etocnﬁp\e ‘s:thct,lé/ Iﬁ)@%éﬁpﬁgd l‘?é']lﬁllfzpﬁb Md&%@veré%tifo%? ‘EEM cthLrlosed above in

ommuni cati on and peri pheral devices with a
order to Wtbllve @ witchasel gamsmeysi@OintonWi(d) Ed(kfrgm @mmhﬁrdate@we The
profile adoption layer (PAL) 1220 maybe used to
[00105] pr epathe Idyees in it wariatonoWibme "t stacksare sisiilantovthaelements previously

el ess ni A t.ion. r ro ™
describe PG Fao Bap HBUR L e Y PEBee oA BRrAdS Bl Efpot™
there arc3HRRIal1 Bdst RYSrs WGz S&LOEMLRS ﬁ1rél€ss\65ﬂmumcatlon W Profiles 1218,
similar to the profiles used in Bluetooth™, are used to specify applications that may use

Wibree™ for communication and peripheral devices with which a Wibree™ modem may
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100, and the lower layers of the WbreeTM stack which

establish and maintain the links to 5 peripheral

devi ces. Lower |ayers of the WbreeTM stack may

further include at least |ink layer (LL) 1224. LL

1224 nmay both establish and maintain wreless

communi cations with other wreless enabl ed devices

t hrough the use of Physical Layer (PHY) 1216, which
wirelesslyScon@imicatd. OTheBirofele adbitibiv 1ayeed (RAILr 102 T Maydeinsed to prepare the
ocol s .usin dua node nodem 1 W eTM LL .
informalerplyy FabGAR 12 BHIEIeST ISP E Al Py BAe e Tsde an
mterfac@ﬁ@wééﬁ thedghet Hly@lls %6&%&1:-5%g R agficatidR SHll bchetByrs 30 WCD

have a substantial effect on the functioning of DuM

100, andvi e layeaef teolite)  prsk edinhresiablithao mantmndhe kg to
perlpherlffﬁ\?g&gf (gpéf%rscsa ﬁﬁ?rom&g%%g ﬁé}“iinchygebd’t LA (N layer

r managl conmmuni cation I n
(LL) 122¢. dulall 224nday bl enablist end mbin®in winleshiosnrewdegtioes withether

SCETT e el .

Bluetoo@O A Rab e aradia rp&l,tbaﬂs sdifgiddaliirddb mokes 1090. aurfms%lm 1224,
control 15 1226 and DuMd man g‘&rﬁ;lz 8. Adm,Ssi.o

howevery GiferoTiET BN APTREM 14 | A0 ok 1t BRICIORE duAaNLaS ol may
have a sﬁ@sgfln\i}\? NRAEBEO QlIIQMOILh% B?Dhl@lg Rithe}abhg Bl uet oot hTM

reeTM requests fromthe operating system of

[00106]. WCD 100 LAAN sFBYi i1 rgeuh 5 A i Q! %ngi:%ccbmb?ﬁMHL:ﬂOH@lTM and

nformati on nmay al so be provi 600, wherein
WlbreeTEIEDuMd) Stap]e i 2Glossabi fmpaammmoammnajatxmmt@@al “tnode radio modem

1100, 1R8PS leturalf o fony el ks Bl oef € Stack 1200 and

wlbreeTB‘%th@E ubdngre AbiMERITAE BN paRlcbaruprssitked Gyndingsshatcbntrol
+ Extension | evel of the conbined protocol

1226 and DaM@smmera%& anw RHalgEZ0 IRyt 352 galTayepr the dual-
mode ra%\%‘fo@%@f % b ﬂlfo&?ﬁiﬁ%@%hﬁm And V\fiﬁl‘égmltehﬁ’é%tsfﬁ&ﬂ}he

IS criti del ay-sensitive), it may be sent
operatmg lysteng b WICD Y(DIDthvi Iaajaresuillt memnﬂm fsbeduding infoDuavien may also be

provide GR!0 e B RETES B S otol Mepotsi
modem PARNiAYIeQofQhe bther AcadE tadRy mb@ﬁﬁﬁ Sperating th OIS sed blah gakieduling

wth 25 regard to FIG 12B. [00107] FIG‘le }éB di ses
informatiqn gy e Rastedidovato bedvipe HIG) “ritensioadsighpf the sgm e Brotocol

stacks aRfCAY @FN0Fo Wah{beRl 2i8eﬁ§ 'furﬁﬁ?pl%@&?igg MR eflr, fR8heduling

present | nvention. Mo manager nay receive
mformatll(mf formMR© 00Q saxtitical (tltieyﬂmwrvm itanayolre sght throwgh MG do0 via a

dirct ooy 1B BT e T Mo bR aReR BTt ag and he

procesmﬁ%in\#ﬁﬂed hahartag Blgg@hérayeral onadtlye ﬂaéloq;réiﬁccﬁﬁ; Ii\sediuhmefddfelow with
e dual -node radi o nodem 1100 in view of other radio

regard toil§eld3-610 as created by MRC 600). Sone infornation

recei ved by DuMb manager 1228 may. cone_ t hrough 1%pger
(00107130  |FAGe}2E distlesss asmery dirghrmaremp o RuMoripinsger 226 n

accordan-EQ 'vﬁth' zfﬂie%t%% Qo dBYent BEHLY gxeeséﬂt idveAldn. DuMo manager may receive
information used in the determination of a “revised” schedule or sub-schedule for radio protocols
utilizing the PHY layer 1216 of dual-mode modem 1100 (given that there may already be a
schedule for the dual-mode radio modem 1100 in view of other radio modems 610 as created by

MRC 600). Some information received by DuMo manager 1228 may come through upper
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scheduling information (Sys_Sch) for the dual - node
nodem 1100 as conpared to other active radio nodens
610 in WCD 100 (per MRC 600). As previously stated
above, the urgency involved with delay-sensitive
i nformation, including somgyscheduling information,
may require 5 it to be delivered from MRC 600
directly to DuMo manager 1228 via MCS 700. O her
layers, sublh @ thieduigh AdARYioh ﬂ@ﬂtﬂﬂi @22 dT h‘latﬂfmma'tmﬁ onpatchek of feash

t he Bl uet ogi hTM r ck nd indicati
scheduling Ao 1B S LS oRtf gEerpoiol WBER comrh o sctive
radio mbd¥nsCH OIS WCIS 180 BrepMTER800) 2t RevitlisBt KA abdvBthé BideAdy

information may include the current state of the

involvedriyith delay sensitvgarfdrmaioaaisrludinggree pehsdwling infosmgtion, may require
it to be AELRE Fro 41& vl ﬁﬁorﬁ%@ga Jlé%)wam Hhy ebiher
ma O or transm

receiving iInfor ttin ormat | on
informafwmnma inchrde mqumomﬁﬁomh@tl,on\ﬂwt the Bhidertle nadlo stack (BT Ind) and

. .. .informatio t amse roto

indicari BRIt RN TP e RO SEb CUmIt B B SRR Blcat g adi

protocoletIﬁdwéﬂMnSnﬁoﬂﬂétﬁﬁtm@ﬂnclhﬂé e Fakréd @tatesoﬂiﬁfeﬁioﬁbm Widegard to each
1228 to determ ne schedulin BTSch and

mana :

radio prvﬁpsé%y g wbr:thﬁmtée Ayrdingedgaadio mede @31183 i astiveli e hpgmiomation

or transrﬂR%? LA 63l ceﬂgiﬂ?rétagdlf dﬁ@&@ﬂﬁhé&@ inffhatiSR @i &ed to send
Pet ween vari ous protocol’'s w t hout experiencing

for eltheu: pnmmil dalat irgencerof dresinformatmerkto sgndifor Ba’tvhsreotgmh,eaﬂwl Thigindication

intoms 551 S0 PR ER S FEARe R BREF By S W sy
for the ihdiS{d08GEAiONS, B¢ V@il-nyde asbideiSioahatciaalt mode r]l&iaﬁnod&m MOD may
nodes of operation in_a | ow power network such as

share tingy prtwgemM OB RIgIoCRls @W%WF@@}CB%@W&% Py Inmaking
these scﬁﬁl\ﬁ/}g}%ﬂé‘cﬁdlﬁ NDSIGIB M nlaQer1IOE Gl (Yﬁefa% #58 c@ladte Wi kS orders,

een established between at |east three devices.

parameté¢ny ahdypsinsixatiphegivendsy admissiety congiol U220l y be
participating in two networks at once. WCD 100 may be
the master of both a BluetoothTM network with sl ave
device 1302 and the nmaster of a | ow power network,

X. WCIsmotlesasf optiztisreia ENpwipusten detwgrk owhpoWsbredeli ce 1304.
Devi ce 1304 may be, for exanple, a wistwatch

[00108]i ncl WIGNBA eRclusR @i eﬁﬁﬁplW@lﬁ&ﬁtﬁummwdnm&t whereinl wireless

nervork s S 1005 1 Ao may

actually 'E@}Sartﬁglp%gemtt@o NBRAPEs dtRGce. CRTDINCALY B Qfasﬁéf‘@f Wth a
npr e radi o nodul es 610 in order to avoid nessage

BluetOO@odflth@tlswmvslﬂ@e deyjireci30R end Hip, masian eba boe-nowesvicteortauoh as
w04 1 GRERRI 0 TR L BRI v

including ﬁ@bﬁké@lﬁﬁhnﬁ&ﬁﬂlﬁhﬁﬁlﬁcaﬂmn Innﬁfm:&ﬂﬁgmaum dace WCD 100 is the
master og%t:h%ég Co %ip%ﬁgwgtg%t\ﬁmhg)ggﬁ%ﬂﬁgy a %ﬁeftolnﬁlélage the

commurﬁ&ﬁbﬁs%f o%)é%& £1%5e ALY Iﬁédlﬂg‘st (h@qﬁ oRIcBM AR MesdRRCOhARE. More
hi s di scl osure. ‘L 0109] Now referring to FIG
e

spec:lﬁcai.BrBsmrap bl devineoksi08 ﬁa@ |1 20 ﬁﬂ@rﬁ@na i§ ageosdanes sath pagaaters
estabhsh%ﬁ by WCD 100, WCD 100 may alter these operational parameters when needed in

order to optimize communication. The management strategy employed by WCD 100 may

include any or all of the control systems and/or methods previously described in this disclosure.
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| east two networks exi st between at |east three
devi ces. However the | ow power device is already the
master of a network of | ow power devices including
one or nore slave devices 1306. To expound on the
previ ous exanpl e, | ow powes; device 1304 may be a
"smart" wistwatch 5 enabled to communi cate
wi rel essly over a | ow power conmuni cation nediumlike
[00109]W br eediie(ding talBMG. A8 Biasnobeprablembessieyarmoin diseldsd¢do Again at
ot her devices |ike a | se nmonitor, bloo ressure. .
least vy OER Xt BB FUA) DS b BaO ey ot R HREE e vice i
already HMeGnastel of Rh&weASSES lothR WM HS&LNB TsdudiRCidend ndre sIERSdRices 1306.
may poll these other sensory devices in order to .
To expoyad hie thepigrdous|esainplsl lovmasrardeyion! 3duay bathesmgea paistwatch
enabled %?90%8{11? Sate “ztlllgﬁﬁ.-sé‘lg' §&%%\9¥; %PL ﬁﬁiHﬁlolanQﬁurﬁ fRp M Brec™.
to any devi ce cap Bl'e ‘o 0 Wi rel ess communi cat i on
This deviecagbagiralessty taphad to ethepdones likeadslet moMRS, pload pressure

. _headset, etc. 0011 For somne rging ..l ow-power .
monitoryGRGE R AP e PR aB 1 1 P Fare B e geting o
master, BaY pald tRsSHBMSchddrPBSidee inerdkr @ndthar prasiotsgidad irddraiatien about

network is not yet available. In addifion, @ hehaving

the weafepy Regagdlprarifie wrisevagch coulseactually hecovmghtp anyglotieweapabls of
wirelessZc\ég'J]nlnﬂll?éaﬁoﬁ the d &Yﬁlﬂ?i’é?égho&? YELRS, U1B8 piRes Pe&Ret, etc.

or power consi deration For exanple, I'f device

[00110] |1i3?n4 tp‘g?%&@ &%@%ﬂ#gt‘éwg}ﬁ“%%v E?tw‘afks‘?ikWi%}éé’anﬁﬂe abiRRSEr a device to

ons na or the processing -
act as a slesoiuae setnedeasia yadter in sugporetv8ohis et yetavaitgple. In addition,

. Ther ef ore, sifuation.as.depicted in.FlG. 13B
beheving feiraR ot (rtor SERICrYRET DD 8510 PE Sl BB o s ko
devices ShAHBpERUINELE BewirCohsiMerRONR! Foeyaaplel 3K visbilBe4 Rbsideed the
being a naster to Bl uetoothTM device 1302. It may

size of agyawWifeh,spacsi limigtioay MACEPtAYY W 19T e ProrsssngIosRpEces gecessary to
support @:alﬂ%fn%f&n THLERYIE S shdQFon RldepRIE R RIYGBBShAYEES LAYSvherein
confi gu t's 13B. 20

ration 1s no own in FIG . Qperating
WCD 100nis dorsédoepamtieasmesjavicicnimiectedio \WBDpd @@ demige d 2¢tuhilealso being a

t rat ] on or re e rati.n
masr & SRR P 505 g ES ro AR PR Rt g svero
Bluctoo@&'¢ Uévie s gthdGEh 4 WCDeRRe/SRvE eitdiguratibi &non sliosar i FIG. 13B.
timng as needed. Instead, it rrust%‘ig how oper a
(5]

Operating i giskovy modaatay limighaw Wrlg 198 masee ORBIHSh Bpisypr more
modems I \éfa%g bsfil?ﬁ‘iﬁl%esi&%géhe%ﬂﬁ{/.oﬁ“h@liﬁﬁ{aﬁeﬁ Hlld-%g&ﬁ‘ b6&udSRED 100

ni cati'on nmanagenent st_r at egl es for a )
can no longendtt @ctwionk timiigasacpdade IGead0iD ts] sogtehpw joperaig flgxibly under

. .FIG 14A the. t discl f | ustwel
o i bt SRR b HLES L TR AP LB 130
[ t | ated t | [ ti
. o S P R GBI it ne
o111, 0, PRl B 1 B L OR TR G i

when difBR it AspdtPs BRI Mdsdht hvERfioh #éldtdd 8ok PowleNEomBakiatn medium.
sinplifyi ng@%ﬁe expl anation of at |east one

The speifiber afeMibres  tveot paterded o bpliaiingops thgpresgry gwepliorpngy be
a licab?‘eA'tA.ag%z 3 l'P %ﬁreﬁ%gm{@fm&%@mwi&ﬁt WRABr AT isvshﬁﬁﬂyfuﬁfize% for the
PP r 8.8 I 0" nNodul e

sake of simplifying the explanation of at least one embodiment of the present mvention.
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enpl oyi ng W breeTM communi cation. In this exanple, a
mast er device polls a slave device in the network.
The master poll, which represented by "P" 1400,
occurs at a regular interval. This interval is the
master polling interval, apd maybe established by
master device 1304 and 5 transmtted to various

sl aves (e.g., WD 100) when the network connection is

[00112]f i r StFIGOI 4% disclAsesSxantplariayontreaainion beivpe! fbr A4 mbduie

a respopse nessage 1492, represented 1402 in . .
employipg &iblep AcomRuBGHifB; F s aa}aﬁtshgf‘éwra?llﬁa|5€%§evw€ n
the netwol® TRSh&Yerb3AAARR tephefis PRS0 0o dolirs QA 8 Bdgulak Qlterval This

maintain the network connection. However, W breeT
interval freific Doeeanadlingintonahapd oraydesigblished by mppierdayireHBBh e@s
transmlt&:%mgnou%t oL e%;/ %&Dnﬁ)% ecl)rg@lle &@%c&?x@&w@% first formed. A
quire a slav esponse 15 However . sone
slave maywespmmtcpﬁﬂl bH0ofith a reepdost wesvage Baio@memukas ‘Rieit0Ban FI1G.
necessar n order to er,n ne slav .
14A. Ingympjets %Hrfewa%ﬂtﬁ‘)ﬂg‘f?rﬁ ppiS YL s b popged o n order
to mainthBGBd Y@wbik @hARKLANHoWERRISWIBrEEY iy dpRYMtdRRIMsiRBE@ibus mode.
1304. This nHX|nun1per|od of time between, responses,
In asyncronosy eppemynieationyvser mater nedyl 486 deasinabreakie g sigye response 1402.
Howeveb%\%l@(ﬂ?(ﬁ El%d aﬁ%e g@r@e cﬂolﬂgésl?ﬁ'[ ﬁl%n ble HE(!CHS%P)Q&IQ)IdeI‘ to
y a slave V|ce or an application or exanpl e,
determirexweleiidr aglage iscmdal particiymtieg m‘tht: hetwbtk aieh aldls td wcmhemformatlon

rel.ess networ such a
transmiled 05 4Dt ey BARET ¢ 12047 vE G oBod WY B Sheaprayes o
slave latB®yyi R o8 REGI Bd Rtablishe@bs@sw powpBmbdt&i 1384 and May Rether be
networ k. The sl ave Iatency period may, be

influenced by plpesmdsiceras an appliephien. TfcxamplserxeoHtingPRRAROF gipre of the -

i 0 % I
o AL FRe RO, BESEEN 11 R, 0 B pBR et
as the sldvedatenayi prehidd specifimi puder ogritaapaty inttheveetwbrkf e stre lagancy
period Lrgigflfblgfegta %&L@ &élg/'es R \Qﬁs\égle}lrnbb o ioolétllqai?lgv%%ra %}aétf%ggociﬂdﬁoo between
cach slatd@Eponbe] BRave FIQURING ¥ speE et 108ond & mestergd]itad ldagseithin a

An exenPIary reset scenario is disclosed in FIG
A

maximump/ggriofl gt tiwe ef dgmpster Pele sl ave (e.g., WD 100)
responds at nmster polling interval 1404 two
[00113} nt eeraNeé’ev@ tfthe davayssronds Refpredhegleve latf’@“rYdSFﬂBéFﬁ ghgut to expire,

then the ?%?ée %Ee?@%g?rlﬁfgg‘h{ifge fo&%d e dALHt th%ng arff%'s Lk OAris i@¥iSlosed in

I's cut of ave atency
FIG. 14Rehi b elxa;mpleslhb sbva(d.g n‘@’(ﬂ) wﬁ)trd:spoms ag hnaster pcéblf;g)mval 1404,

t hi . a slav af fect n the
two inteSpls el e oStV Ksaty By Er Pt 1 S5l R i o
existing k1a¥d MEAELPHDA 19BSIAT, a6 e GRva Bidchcipeiddis Rsset shﬁtmg from the
W rel ess network. [00114] FIG 14C i ntroduces

stave resgepss 81 4k 19 dhis ¥ay .ot HIGURY RSt Tharhe shes Blemay pesipd will expire
and furtl)(gp Gha 1%961‘%9 go%vsmzﬁsgeg 9@\%!6 4I H8n@rhs @ilesvk/@%lgsstrf%twork.
I'n ot h

ower device 1 hi s exanpl e

[00114] 1' uetF?%t Wﬂﬂ%%ﬁ\ék 5¥ecfo91 Je thdib n{oﬂme gg&?g:g?%&rm when

ree act|V| Fora secon
WCD 10tddl ulreadg aetu@'aswmlavBltcm hiw}pmha'ﬂ\de&mmmm clatthis examsple bwth

osed .of both As i Omlgess .Li
Bluctooff AC 5 ek b BH T GL ST ok ST AT GERR CORRABL Bhsecond
radio mcAAR 28Y SO MH&ooth™ communication may be composed of both Asynchronous

Connectionless Links (ACL), often used to establish a network connection, and Synchronous
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33 Connection Oriented Links (SCO for schedul ed

communi cation. A SCO link reserves slots between the

master and the slave and can therefore be considered

to provide a circuit switched connection. SCOis

usual |y used to support tiqge critical information

(e.g. voice packets), and therefore, SCO packets are

never retransnmtted. eSCOis a nodification of
Connecﬁ&ﬁdh&ﬂtéﬂ’ﬂ&hkﬁ@@@ foogehedil @bdonomutiduaibn. a Al ST lihk nistrees slots

transn1ss kets a shor e
betweer T giad (g DOERST P LUIIE L6 SUHIT e PO Asdfseiteuifebed
connectiol. B8® i€ ﬁﬁﬁﬂly %sé?lf to Bhfpordififie érftical @ffemblidtk(e. g°~$01cé'lpackets), and

result, these packets cannot be retransmtted, which

thereforprQ paslpts avgHicr r reiasmisde wECEMS pmashfiqaion pegaditigng} SCO
commuditlidn Mek &h gl' FoSfiTT e{}bx?sms% STasls bR, 'chlﬁ:{sq}Q’a Qo Mheframe.

percei ve nce situati ons.

[00115]C°m“'hriae‘iﬁ£et&§e{ e \f éilr:ﬂl La ff e ga@lf%,lé S’fﬁ% 'i«?é‘}shf?%beﬂk As

mana I N Or! 0 avol
a result, (ﬁ&lsé padkets Sanﬂonbé i‘blttﬁnssmttekhtwlmh may relsuﬂasrhlchhll areelevated pr10r1ty

vl Ty S S PR P 9B 9% s,
Other cdMBHiCdR ntdlivnes Bht dr€asit tcﬂfbe&éﬂhb&ﬂéi mapB@EhdgRd in order to avoid
informati on provided by MRC 600 in conjunctlon W t h

messagecaoHisinms ¢ it thisrsitpationn et legss threesqorpmynigasign pollisigns mayesist at 1406,
1408 an??& if rTC]1]3§é)p0teI§¥a.f gﬁ%‘ﬁgt cofliffons (ﬁ{aty b% 'ﬁes 5 it e%gs Sﬂ%katlonal

S operating osi
schedul ccinfimunati@aprovidedrbyl MRS 606 inl ahnpxpiéon ‘emln:a)mmmmt'ememwleters

oo Fihaoei 0% 419 100 LR IS hat earadatan

modulestdperaia %ﬁmﬁ%tt@s&@ﬁélbés%mnhﬂﬁcaﬁbﬂﬁﬁdﬁﬁﬁlvﬁﬁ‘lld éxpetibics interference
case 0, ma attenpt to negoti ate a new naster

at 1406, 3408 wrelgl 41R¢ epujane Y inviocgradation el qoBMEHESHipRPFEUmRRtcHiof HED 100.
| ow- power master 1304. This may include, for
[00116) examﬂl the casreofacaenflivg tbe slavq@g@ﬁeammecase a’t@@twpﬁnmﬁempt to

negotlat%j @hewlv %yas{et polnh%‘ﬁlltér@zﬂ %ﬁ&for g@\ye 1a{% iod “H{h 5 otvsy ngower master

priori ue to
1304. ThRGhay inglddd, dor2@aapler tt: Isen’aimg éf stlhﬁ:hﬁ(hﬂ]@ftquest 31 the PAL layer This

accept ed, t.he |OMF 13 1y _respon
request G5 PRIECE AgHPIOYIGIOY SCBITBHEE AECER g S PG module
operatloh nflpﬂﬂ%ﬂr edthes8cefted, MR RWLSHRE nldstét MYN4NALAFBSRKSKith a link layer
[001171 1f | ow power master 1304 cannot alter the

control C@mmdumﬁag@ i alp slpuniafaming themof islfsed tigning prgneists-

froma slave device, an alternative solution for ]
[00117] oper 3f Tomgpaniar master hé04 esnelislicsthe dopmunivations paggmmgters in

responseatg% rgclljlgagt it ongmé{%vg ﬁéwge aly gﬂ%&lﬁt%e oiugmlF fO?%S{;ﬁl&lg%{Nﬂhlﬁ

he af or ement 1 one spon
established phﬁaﬁfetedsm’ddl’hgoidhtg @hawenidaioe coyflipe id plehentéﬂilﬁl FOR 14Ry Using

alter the predi cted ¢o ni cation pattern.in
the aforegyegt GReAPHEY WoRRP) AU OEHGInG SR aicEo B it B 0 may aler

the pred&%ﬂlhﬁﬁfdaﬁ&i paiftid infthé Wib &k Retlbk (G068 A\cHRRAEBluetooth™
l'ing packets at 1406 and 1410 are not critica

cormnun(tceltlgn Injitiallyssinest the REbreg ST maeset polipgpackass ati 1406 ad 44 Hase not
kL |
rical (5, ST R ot JREKCHT FEGREL oy Bord B dbahs fiotiod o

favor of praKeétoath "1 806 avaithehibidive. Howe_ver the polling packet at 1408 would have

been in line with the original slave latency period. If this Wibree'™ packet were cancelled, the
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30 been in line with the original slave |atency
period. If this WbreeTM packet were cancelled, the
34 slave latency period would expire without a
response fromthe slave. As a result, sonme data may
not be delivered to the slave in tine (within the
sl ave |l atency period), or possibly the slave may be
dropped fromthe network altogether. However, a
slave latsheygtesigy wonldaaxpue slathoet avcsponsehfeomp theséave. Aispueslt gmme data may

s e R TR e R GRS AR op B PTGy
be drop;]beﬂtfﬁfn’{ﬂie nkQvore sRether SHawev MGERhERQy mcbﬁﬁﬁmdnh thetohent
ast avallable period. before the conflict

| d
inventiog gyrbe cPplBPo MIEESY issomeE Eny APsleda] siting vii e logg pggsible
master ﬂoﬁﬁ)‘él {;IFrJgJ;% repbhd I RE W BVIB0 Bl S RGYnP Rl the thsi VM| lﬂ)l@?enod

new sl ave | atency period may begin a
before tlieﬁkébilﬂlct [:v@@lllx_@gturF IIGFIQSIAmuhs;am@Sf ocgufsiat 1 hier Axarepilp the

existing S%H%,[?ﬁeinggf)%r}%!h x&ﬁlgcsl gle ]::fteorf Tnd azr?e;uﬁ\{z% gﬁ%g%c pe%? Eﬂa?‘%.egl}lglt 1412.
[00118]2??%1&%%%‘ fi]é?lggeg ﬁ%ﬁ(ﬁ ggt g ﬂ]%eheed ¢ gteascgve radio

modules81 0B m@RinidAti dREdbAnti Ay sﬁh&@ﬁe&hﬁ@ tIﬁ i 213 e}kzﬁﬁﬂe IWLAMN lgas been
reschedul e WLAN packets, a high priority application

designatgd fheibyghesf PrigrinnEelsFMrdwR RIS PEiPTiFERYRe RAsed g erfimization
sﬁategy%@)&%%ﬁaﬂ@@ﬂ fscidaf WﬁA‘N ﬁ%ﬁé@la b @H %ﬂlﬁﬂtlmpﬁ’uhzmg

own in FIG 1 5A potential” confli
WLAN geymexicaionaor m@ob)e despated by @theam@thod%@@h agh gggual conﬁguratlon

on WCIY g%ﬁ aagwl W t b%ttez"l‘ﬁﬁ o b fgls[ & 398 1502, 1504 and
1506. Tﬁéﬁ@'&dﬂﬂleatnh@rlﬁnslt Beﬂw&éﬂl ﬁ)ﬂ)ﬂlﬁﬁbuinﬂﬂesﬁ tOmmiunzhtick mgdlams or all three

e oS e b5 TR oy DB 1 acting n
a dual- HR)HQ &r both BSbSHTORAd WEbRe ™™ RIS hadR¥Y [redr8ér th BGoill Qonflicts.
158 connunlcatlon managenent in accordance with
[00119] at &Fﬁl@j'lgﬁnéorﬁﬁuﬂléﬁoﬁﬁﬁiﬁgégménmﬁ%%rﬁﬁlée%ﬁh at
di sclose as be

en given the highest opriority,
least onesclnlhddanmt el ﬂmtpe@aentonfffmtlon 1!@&1801%@ WyAM bashash @isn e highest

it SSUE B85 BT 085y 20 LG et

For the doafii¢€fre@R{ddia@ 1 502) ﬁﬂa Witgee Ultdve Aspadsavierylbatigned carlier than the
period, which cuts off _the existing period gnd resets

current sy IHEHRYIFEIS whigteshts off Hheriiing periqd ﬂﬁ‘& regetsihgypow slave latency
period st%Hﬁfg%? 508t I'P%fﬂ%lb aRedR0 Mlpoﬁ%ﬁ&&% mAR¥e BE1cERAGELRA 4 Sonflict at

avol a conflict at 1504. There is no reason to
1504. Thérevsaicercbsos toelevate the drowity for shis trmgm sm hepause dusp@ling packet

0es not n h
does not S}Jlngw{;)égz}%i‘)f {’gﬂ%)pQE %ﬁave dla%Ec:)h%efr}o ﬁ’ t{oh Lthe ¢ n?ﬁlmu %n]%félet%othTM
and WibBlele haikeR BV 5@Pmay1Be Minbéled EiM:ﬁth@m Basathe Bip06st pryrifye
cancel ed since WLAN has the highest priority. [00120]

[00120] 16A disAWiRERSs thbeddndedl prsMmNicarbaMRAlvith Sbpddfloi FAG. 154,
with respect to Fl G A, however, in this case

1
howevergin this sasctBinetoath |t iy qt%qup@ @g&p%g@k Lyr somgpunication. Therefore, in
FIG. 158, %HH% '?%s&ﬁ:%&uﬁﬂ% ]Qi-?r RO ™ pabifbts & la@nlaﬂrl%%o aBQ/Be communication

resc etoot TM packets 1s available to
problemal AeltG0ftapd d6ﬂ4mhn Bhieiooth™ packet may be retransmitted to avoid a potential

communication conflict with the WLLAN activity also planned for this instant. However, since
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probl enms. At 1600 and 1604, the Bl uetoot hTM packet
may be retransmtted to avoid a potential 30
comuni cation conflict with the WLAN activity al so
pl anned for this instant. However, since 35 the WAN
conmuni cation is planned aygd is higher priority, the
W breeTM transacti on nust be rescheduled to a
previ ous nmaster polling interval. However, the nmaster
the WLADI dondbdiGiicappe ¢ ptatrmdd tuad iséughcoplﬁdnty,tthm@hbuee eomsamdipn must be

esched R0 B E G R R b P SRR, B e o e

Conﬂlctﬁgﬁt ERLrhMEndw PiASEEdSHice Bhedb lutiaethSY a0 Haseons e bp aakaimiited.
may 5 cause the existing slave |latency period to

As in thp greyigus SFEIPla AR RICREWYF Hopsmmsionlfhodaveggspogsqpacket 1402 may

cause th% %§f§{mg SIL\Q:QM (ﬁehoﬂ hdcRer PR aie l%fén{}%e%oﬂh@%e reset.

he previously “descri ed strategy may be ust ed

[00121] d epe 'I?isgﬂrggége %?r't erﬁyté&ﬁhhéﬁre"vlb%slgfld%&%kd %ﬁég‘%‘y M4y be

sel ecte For  exanple, if
adjustedx@emhmgmawrmbhe siwhens |tln: dNBentldhe Dlsselﬂqt‘edemde)of %Dé@ﬂ For

icati artln and/.or st oppi;n Qr
exampld, Bl oGRS ER B3 RENE RS 26 BB o ore
starting @MB6O¥opbthed bf if @R 0BYm cbiﬁﬁﬁni%ﬂdﬁﬁ@éffdnﬁﬁﬂie@s a@etud ev&kﬁergy
contingally respond to all polls issued by

efﬁcwnvp/@%@rl Wisort radsomoRtla o] iy Gentisaly EEEP AR a%vﬁlé'% isstied by low-

power ngisgh %Oﬂﬁétgfo oY o gwlm RBer HiHct bRy @&W@sa%ﬁuplgﬁxvamages
e achi eved by enploying this strategy Al ways

may be acdypdvyd hg eltnploam;g thio btratogy. | Alouis rqpbfamg tp ahp pelk will pentinually force

the slav%%gepg)( Pcﬁ ¥egggéfﬁn§ \(V%hﬂé F@f@é Sv’vthe érgtg]glws;lg sfaQrQ thg\lﬂl%nt flexibility

in balanéia} Wlﬁteﬁﬂw Wtb beed Mtk tiireddsh edimﬁmﬁllcalc&)n\m&cﬁhrﬁﬁ SFor example, if the

. comuni cation nmedi uns. For exappl e, f .the
operatioglapaiclsrian WETh LR RS hisene BooTFE Ak ui;%ﬁé& fgond to
every ponpﬂl%a_Mé ﬁl@'l&lg@&@}gv@ 144y REBPPSsTHR wRNERY OIPé?lttion‘él dchedule is

provide the | ongest slave Iatency eriod possib
ultimatelyhdatermiredo Fartheri wepdndagtite vt ppl will ncregss b yverall amount of

ned. .Furt her -\
conmuf S RA a5 PR e BARRET HRork Rl Rl lecased dae
throughilgv Ho@svaa dlhaim@geemi%a edenai kncreabddcinengg yisdgediyl WlbreBTM radio

increased data thro However, a.di sadvanta

module % Again, dUSET, G apiy, 8“8%?3@9”8 é%&glsgg?r uleTy et ortant need
and set tﬁ@g[%é?atagl JIReche 06 heordi@giyn, a user or autonated

may have to consider the nore inportant need

XIL Pov%g davifs éss, b6 @REEGM %qusrﬁ)m adfilm@geordingly. XiI.

\ avi ngs realized through sl ave response
[00122] ad] u%thg%géra{ugp&[%&ho%u‘?@gf Oaﬁléjpﬂl sgfne 11?sgeln9es[&qw @an@glp
may in ne | nstances cause vari ous supporting
supportic®opoprehts td e ddivaed i #Ed 100 FEDx40ple, the rm@a:tmmﬂf @ transaction
the. initiation ransaction 5 fol

for certal ¥ 51 6 BURHAA C DN TR e A0 NaSE § B fbtvated in WCD

100. FIQSLAA §idd18des bR cRfnpi6 WhereiLthe ifist WelllalddQs stinhdd inbfdparation for the
di scl oses ap,exanple wherein the fast oscillator is

transmisgipp of @ &Vib¥ee pr pgskplaairkAs lave reronse 149ds Y iegi MR Cdt00or another
control e@éﬁ’ 19%%‘31%‘8%&1(1%%;& e p§ék@f’ &oﬁﬁ%%%@ﬁeth% 422 0s MRS} i MRGrted at

or anot
1700, which is followed closely by the transmission of slave response packet 1402 at 1702.
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control entity in WD 100 deci des that the packet
shoul d be sent, the fast oscillator is started at
1700, which is followed closely by the transm ssion
of slave response packet 1402 at 1702. 36 [00123]
However, WbreeTMis not tfe only wrel ess
comrmuni cation nediumthat mght wutilize the fast
oscillator in WCD 100. Another radi o nodul e
[00123]c oMb waet, MYibusd Hds ndt dire mﬂey(aifplleﬁ, coBhlraetion infediummthat might

s R ABIEADD Tl AU RS GAES

exampld) Q}@\YI abtS iR kriloPer E (P O¥ thisitobdMuhicatiby AtppoR coMbblent
100 may realize a power saV|g%%,|f ot her radio

Each tlrma@le pecsllqtorazﬁ sigeigd, wewET B expaded mdiVE LK |Ip dhipsituatigs WCD 100
I

may reag?s%/ %ﬁ%vﬁeg%fiﬁg%éo& 8{213{: %ﬁ.@%{l@(ﬁfg’%qgﬁ q%dyl\{ﬁrrll’lrlgg Ifhtgqgtﬁg)/ Qcillator take

advantapegfliegteati beihg attiveseitéad alf elowing ritge taactivatg anly.to EhBediately

an exa Ie of nodul e 61 tilizi
request (i BT R TR oG el MoSE e esrrs Lk Bolife 1o
utilizinglWekttec MdctQtit he Fase 6§tﬁlldt(ﬁ‘t1§ adtde &t 1704CE nd-&ﬁeﬂ'ﬁ%ﬁﬂwts exist, WCD
respond to | ow power nmaster 1304 by sending a

100 maxpwémétt? lev-gowcranssts Jopi by TR PEHPRIIIT O SlaY picsperer 14 at
1706 1n Bﬁi@? o %?fv@ﬂtﬁ%@gf tﬁ@ﬁré'%h eafl¥iteadid \ﬂﬁlﬁzqorf AHe ptrehemptwe

195t pre- enpt ve transm ssi on of
transmlfsioa\ﬂé tlreemvo msspoqmqiadtet 1an9augatj@@1itsmg éx‘rfslaﬁengf period to be

cut-off, Fl%cfl R "{/aﬁ‘éer C%& eﬁergo to §e reset. &ﬂlr'tPorf Iadmanqdl e ﬁo F((Yj\{lsi ne aéJl%ready
active 4466530128 ndlylc@astyve @i HEWGTS 1 0®b&hlideat parp@ icharise forehe fast
power in WCD 100 because a separate activation for

oscillatoy proaqegiAnocidh FACh BN AKe BiE A REEIOA T EROBE AR aypidad
Further, Sif ﬁ'x\f)ﬁle} ALEREY PR fOJ IS SRARES td&%%.\%%@y BARLAREL fadiDscillator, then
her, 1f another resource in is required
Wibree f“@lewe g@sbamdey 142 mynbealigned fatbe tiowrd ¢f th@ piher geprapce to save power.
W breeTM sl ave responses 1402 nay be aligned to the
[00124]t i m MJGoi8 dikeontshdlowcbstd fcrr@eprdmssiawéﬁ@m\dnve WD 1@hay

deemif Gha R o S35 Pt i R A R BFES at D
embodifé e the PBROMSAvINESS.ATE: Frdbs ay degiarid aes e30u xk/]ibréih information
| east one  enbodi nent of the present invention. ‘HH‘@

ree

may be gegrekiaclidine pelyps ap MB¢ @Berﬂswl sabsie FopHBGRAG
commuﬂg%ﬁlog g aﬁl%?eksy £omi1HG! 6)5%9191&&1& de@ﬁ% 0360 MRGQR&IBhfoPR&ion may

from MRC 6 and W breeTM conmuni cati on
then be tpdrzaaﬂmt mpsl &Oﬂctmdbt@mpovﬁ@my ma@nml cdeflictsexbBotwedrgtive radio

modules&@é %\g(,dla épéo nﬁg cq%;t]llcga%}/( % 61% gtn 4, @'Ilelnl A fiirther r&gtséxt'rgi?mtion may

be madeld® Eﬁé? e@ROAS th WehetlRE the s1ave tHibiRS pﬁﬂ&i had e&ﬁ@bcﬂ&&. cohfimii@cation
conflicts exist in step 1804, then a furth

support gpepRanERtEcitimianespeillglor hagheen ﬁc%‘ia%‘ Taejthenal these spudisigns are
true, theh BBvSTe@Ydhst RGNy Pk iflaSin SUP! l@ggj Hrneﬁ‘her of the conditions

comuni'cat1 on 25 support conponent |ike the fast
determirgd ¢ btk 8016 hvars bbeesatisictd, that gt prodeseingin eestagfirarh eisp 1802.
conditions are true, then slave response 1402 may be
[00125]t r ansﬂdtetﬁaei@teliymmmpﬁal&eﬁammfcaﬁm tdmdlictpflo exiet in step 1804, a

condi t i on n n . step 1806 ha en . . .
process §st HE5TEve FRROTRA 0y BEBLE HRyT dBekpeior] Bireiiy piorty
between t8@hunication mediums may be determined. This priority may include a

determination as to whether possibly conflicting mediums may retransmit conflicting packets,
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[00125] Alternatively, if potential conmunication
conflicts do exist in step 1804, a process to adjust
the slave response 1402 may be initiated. In step
1810 the relative priority 30 between conmuni cation
medi uns may be determ ned.37This priority may include
a determnation as to whether possibly conflicting
medi uns may retransmt conflicting packets, 37
whethewhgiday has heen st iidt y paréisulveealisetdue w the pahhﬁmub%er particular
) i h vation of r
eppticatfgin Wt B S e Toncart By St due o bys gnovggerort
period aBOS&Sb Bkpired UL ab @ rdul bownes dnatyei| CW1K‘rbk§Tb'fHas pﬂ@ﬂiﬂy@@eﬁthé) bther
to expire. If, as a result of this analysis,, W TM
contlictipggvipslqsp perpgrugigationtdivpn dien ip siep 17 £4 3 H‘ébw r e*laé@gnodule 610
may be &Qgﬁf&{&i ﬁ%%xil&e)y%l%éyg%;e Légﬁ:'t%tkse } 8? ani-ta%g géefuMVtQ Et%? géﬂg to begin
the procesdpoths eexii4B2e (shape hB8BiEe. a@dler\hl@m if Whlbree!  tio nettthe

to be e process theMne L sl.a

commEog 4 iR ek e e RERR L o MO no L AT maydn ser
1814 sel@@t{)ﬁﬂﬂ%ﬂ:@ﬂd %Ebtéfqﬁ(ljlml@ iidetval inhecdrdgiee smthmny@asspbme ndode or

W breeTM radi o nodul e 610 y in_step ct an
strategy 4%:& PABFTFOREETHION 131 hlgm@r?q@@vt\?gﬁcwwb@@iﬂg%rﬁ ﬁgﬁeﬁw period
expires %¥nd £SRANSEHINRY ﬁl(ﬁr(steﬁtlgﬁi)e%s(ﬁee%pmfe response may both cut off

power - conservati on vs. high throughput ef ?ICIenC
the exisngslbeflgercytgsaod andresst amewi shave i@er@ymerle‘é in lgwgmwr alaster 1304.

sl ave response 1402 (step 1816). This preenptive
nm12ﬂrespdﬁ@el%@@db@ﬁhn@%@rmﬁﬁmkwmgmewsmemgdsmav@ﬂiaﬂ%ﬁvyw

. peri a reset 8 n s av nc en
embodiRgof a3 rdbErifaoftors it isuft g 1o Rugures o e
operatiof b0k RBE o RN RNGRoA bahepﬁ@ﬂesaommmﬁmndapm dMn‘Ipbnait [faastep 1900

one enbodi nent of the gresent enti_on.

slave WDl Q0ris wethe fidst pea Yriscle acpperielc ef@mrl%qﬂé*flé%a 3ihs gl in step

1902 as APEh&hdrMe Qb RclidSt h@ceh b@had. H’Ehe%ﬂ%f thd fﬁ'si! @Eillator has been
communi cation support conponent. If in step 1 15

detectedsthaw &n ANDI 9080h¢ Faverespoasar 43tmayfbezentlin e neat @ﬁdyble master

polling 1?“%”\,@2 e]%(ktszn ﬁﬁzﬂé@eg‘s{" 1%1%1)38 8 {Tﬁ éatt stgp iélg\ﬁfg\g plf fh]eggs% ?C%llator has

not beent s’%e&l e inQtept f%)Gfa&ﬁfenﬁfiﬁtlblh fia® be hﬁﬂe bxeenvhedet &d$ |fpropriate
en i n step, 1904 the s onse. 1402 y sen

for shavg W EHB REbY S S Gy ThEGPFTRgE R YR 1367 b made

in accor&:ﬂﬁ@ Wt1tn GnP bPhE %511&@%&5@%@@&%‘7@{131 HBPIodH R rei HIOWBYIS hppropriate

he fast oscill ator not been started, thenin
to send sla\@pesp@@@ 1408 che fast eratliatm we@@mﬂuestas 1908 hefrse Fsrslave

response f4()b ds SEEIP nd ﬁgggxti%ba%gb[r: mas? gﬁlﬁ%\ﬁg?r%glg(sttgﬁ 15@38 T%g Bg)cess may

then go RRYepDIGO0BEOntinGe aaaﬂnﬁtamafwlkh teageyid dfe deResla@ntspohse 1402.
strategies previously disclosed herein. If it is

[00127] APPr Qichifly, itowBledtthpphraniaro HeS Py ¥kiled4f the rtlBeark ad that various
oscillator may be started in step 1908 befqre the

changes 4 foya apddgihew beapsds thersianyithayt departing,ffony {hsispisy pad scope of
the inve { €fhe %Péahfh%dlsg%)%ro\f%e }(I’é&ﬁ?ﬂllfggﬂ)h shdd1@ nbH" HEQEﬁl%dP@»'yany of the
then go to step 1 to ‘conti nue determ nation of
above-deshebed exesphdy thbodimxts diugvouldbpdatimed 0dlgan a@Brdagcel with the
be apparent to persons skilled

_Accordingly. it will
following §fhSatbihliy squivabnes. e, ADPATEN
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changes in forma and detail can be made therein

W t hout departing fromthe spirit and scope of the

i nvention. The breadth and scope of the present .

i nvention should not be Iimted by any of the
above-descri bed exenpl ary spibodi nents, but should be
defined only in accordance with the follow ng clains
and their equivalents. 30 38 WHAT IS CLAIMED: 1. A

WHATHBICAIMEDnpri sing: participating in a wrel ess

1.

short-range comuni cati on network including at |east
Anethudr edmgassirgonmuni cat i on devi ce operating as a
master; .5 Leceiving?in%prnation i ndi_cating a naster

devi CEFEAPRY 3 HIECYALCHAANEE ERIGAIOP BY ok BiFlugingt least
dre FwifefSP eRARAuhRatRVick Opsatifd & MmeQanectivity to the
short-range conmuni cati on network; computing _
schedefceringyinfrmatipe indicadng amengr devéceaolimsrintervahand a maximum
j [ ' i 0. lLe: G [ [ in
HRRDA OFmf BB E el o b B B O T B e <
cannnedtivoneteorkyni cat e; determ ni ng, based on the
schedul e i..nfo ion, a.ting.to respond to a master .
dovi CHTRETE RO PR R RE CRaEYE Gt freing
valieH 4 rad@N@6d1O BEHMuARAtYIn MRS WREIKss shért-ralde BRI a8bn network
claim1l, wherein the short range wrel ess network

i§ Mlawrdde compupispess, 15 | ow power, asynchronous | i nk

Wi t N dbinfiing BAY of IR SRR infiftai6h, adimel

clains 1 or 8‘12,%\%11& g}%ﬁ;t e sche ﬁﬁ(gn’ian oerl?rg Sr[‘!;gltrlfhR)daI%St'Sr
devidé pell inngdarie neinta cennekiivity ahé shost-rdugd cgnminiicition metwork.
radi o nodul e communi cating in the wreless

short-range conmmunication network is allowed to

TGO MBktidedcBin S, Ghkieid thé SbrbAsedwibletaWork ii®Sudk advireless,
20 plurality of radio nodules that are nanaged by a
lowpewrRa gt igResdimkerith the atrlcastope masterdevideai m 3,

wherein at |east one radio nodule of the plurality of
radio nodules is enabled to operate in a dual node
Thy methoduaficlzans hgr 2siirgein vie sthédude mfdrmatidn @ldesting one or more

.conmuni, cation dj. uns,. at stantial L.y t sa ti,me.
5 TR0 R b R Gl REaf e bl Ay, o anee
chamaticafod fewoikiie glldveed to comiiniak, is daltdlffed bised b8 SP@ALks of a

o .t he ster_device poll in_order to maintain
plalinset gﬁ%@t@ﬂ%ﬁ% thed s rmased g multiradio controller.

The method of claim 3, wherein at least one radio module of the plurality of radio
modules is enabled to operate in a dual mode by communicating using two different

wireless communication mediums at substantially the same time.

The method of claim 3, wherein determining, based on the schedule information, a time
to respond to the master device poll in order to maintain connectivity to the short-range
communication network includes determining a relative priority between the plurality of

radio modules.
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10.

11.

conmuni cati on network includes determning a relative
priority between the plurality of radio nodules. 30
39 6. The nethod of claim5, wherein priority is
given to the radi o nodul e comunicating in the

wi rel ess short-range conm3fi cati on network when a
maxi mum period of time for response in order to

I ntain.conngct.ivi.ty.to the short-range C
TRERAGAT BLmgho rAEE PR ISP e M mogylg cpapgipatiag in
the fwifeledh SRoPi-ralbe o Edtioh inedwdrR wiieH 8 indx@miii Pefidd bPrime for

nmodul e communicating in, the wreless short-range ]
TEERARSE Y QTAerite MaiiAin.cPInoRRYH 18 thtshorumngreeanyguy eationmetwork is
response in order to maintain connectivity to

eJI %rm . . : ,
? eg%hort-range comuni cation network is about to
expi re and conmmuni cations for other conflicting radio

nodul, e nb 0 reschedul ed. 8. . The.nethad of any . .
TR B85S of Soiay & RHroiG PP s £ O BF FRC BoARF cgmminleating in
the &R sHoferah #eki cenmii itiod e d ntieS d nairR6@ Weridd of e for

maxi mum period, of time for response causes the radio

TCRRIIIST B QERTIIR AR fRnNcAtiiRRtothe BoE@nghemmympaion network is
r -1 r
o R Al Qa R ol o LR QRN The A il con be
repabiedlad.n connectivity to the short-range
comuni cation network. 9. The nmethod of any one of
t he preceding clains, wherein the radi o nodul e :
TIeORBIMBE 654y e of tHeReddiing lcRE S s, SIM&in b 3B8Bict between the radio
communi cati on network is configured to 20 respond to
mpgies pradictse fr EHT 1t the PaymHms perfodRi\inecsfop Bspensg causes the radio
b1 bR fiEGeth Ak DEHBLEROAS RO HINRES:bR delorl foTBspond
or response I'n order to maintdin connectivity tot
beftwo the marigem poiothof tioetfoorspreseor drdert® malitainroetunad ving to the
hﬁgy one of the.ﬁreceding cl ai ms, wherein the radio
SIpdahes o5 PEE™ORy in the wirel ess short-range
comuni cation network is configured to respond to a
non-conflicting master device poll after a
Lanysme 8f fiscreceding ohime wharein shexediogmodyle he

e
Al . . Lon dev] . o
oS RSPIRAIL A4 AB A9 S SUATE BTN o

reg@nd dorthgrist aon-aonitiptingroasgrrdel es polding itervahapeurring before the

canmmuni catian network is. configured to ..
maximum period o?nme %or Tesponse m orgcr i ma(lsntam connectivity to the short-range

communication network.

The method of any one of the preceding claims, wherein the radio module
communicating in the wireless short-range communication network is configured to
respond to a nop-conflicting master device poll after a comunication support

component 1s started in the wireless communication device.

The method of any one of the preceding claims, wherein the radio module
communicating in the wireless short-range communication network is configured to

respond to any non-conflicting master device poll.
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12.

13.

14.

15.

16.

respond to any non-conflicting master device poll. 40
12. A conputer program product conprising a conputer
usabl e nedi um havi ng conput er readabl e program code
enbodi ed in said nmedium conprising: a conputer
readabl e program code for garticipating in a wrel ess
short-range comrunication network including at |east
one w reless comuni cati on device operating 5 as a

Agemputpr progranpuddirct caasiEigea peognamsade meflmm having computer

receiving information .indicating a master device

BBl RioRHp S USmons i R M BT TBIBE (i e f or

I espaidehpuitr fadsble p@ g B3R Br pAAIPATE N b Wirdldds skbRt-range

short-range communi cation network: a conputer _ _

qoaupHIiaEon PEPHMnelydie pblcagtome Hitelgs cumEmFaion device operating
nfR4spt i on indicating 10 one or nore tine periods

d
éurl ng which a radi o nodul e communi cating in the
Wi r elaemgpushadablapgeracoederfpcatdiving mgbmmationiigdicating a master

|1l owed to . co i cate: a _conpuier readable .program . .
@5 ink ud TR 388 (RRER O} Fhe EERERARE R ORRE B haintain
dofrhetinid toahe shdritiange donh@Epaive debvatk;mast er devi ce
poll in order mai ntai n connectivity to the L
shor PPHRYET 8 OgRIThFPAS AT nnIputing sehgdulg formation indicating

B BPHORY tiRé AHRTIREAWGich Afradib %da}ﬂie?oomseﬂiﬁﬁc_%hﬂ I®e wireless

short range wireless network includes a wrefess,

shoiwpeacemmysigatidy mptverk it plidved tolsomprainigatel east one
mast er ice. 4. The ¢ [ program product .o
cl ai %é:o%g‘\'{tgfl%i?b}%rgF%a%nc%%ﬁnggllscgqﬁeelt %ﬂ PATO e ?%clli’e%e
infotthativh] HGme Keresporidns @ nidstee dpeté pulbindiddr hgmalitdih cohiRctivity to
adi o nodul e comuni cat i in the wreless
IR FEMEBHRHPR BEOH  net wor k is al | owed to
communi cate is calculated based on activities of a

_lpl urality of radio nodules that are nmanaged by a
g lcoinpRigh mrogremmrpdiict ef claipg 12,.5vheTdie theshprg range prizstpsangtwork

. . l aj in at .l Q radi g .
RGN E ilesfi O B, PSRBTty RO 3 Praerdpvice
to operate in a dual node by comrunicating using two
ifferent wireless co nicatiaq di u a L .
T R PO AT scL? Or g TR EaRs el infeymapion
IRHQEHE bodbr BbrditiMelfbriodd 8liflwhigh BleThdlb mumﬁgn@ﬁbaﬁng in the
0

the schedule 30 information, a time to respond t
wiirgtesrEhortanngrespimrsupention ingtwarly és allogredin enmagnwpicate is caiculated

b&Rl %ﬁ%tji%f.iésyof %%lurajity of radic modules that are managed by a multiradio

controller.

The computer pro grain product of claim 14, wherein at least one radio module of the
plurality of radio modules is enabled 1o operate in a dual mode by communicating using

two different wireless communication mediums at substantially the same time.

The computer program product of claim 14, wherein determining, based on the schedule

information, a time to respond to the master device poll in order to maintain connectivity
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17.

18.

19.

20.

21.

to the short-range communi cati on network incl udes
determning a relative priority between the
plurality of radio nodules. 17. The conputer program
product of claim 16, wherein priority is given to the
radi o nodul e 5 conmmuni cat4ng in the wrel ess
short-range conmuni cati on network when a maxi mum
period of time for response in order to nmaintain

10 alrshottirsge\cotnmunivatish aettvorlaimgadescdumrnivitgi radative priority

network i.s expisying. 18, The conputer program product
bsfweep %ﬁ@%@n&ﬂéﬂggﬂméPkﬁrity is given to the radio
nodul e 10 conmmunicating in the wirel ess short-range

conmmuni cati on network when a maxi numf period of tine
Thgrcompyiso pogramhpigded of clgimnd bivharen oiaTiyds givier {o the radiemodule

c%H;gﬁlﬁﬁJaﬁH% fa thé %%1&9% %}H—x‘aﬁ% SR cdiRn 3RRMK %rﬂer?é Alakffnum
and communi cations Tor other conflicting Tradio
prodd bEsme & résponeso bakinteemainidfin ddhnedhitydo theushent-range

ro ran} roduct, of any one of clains 12 to 18,
%%%ﬁ@ﬁ??lnﬁ PIK R EXMEPGeen the radi o nodul es

predi cted to occur at the maxi mum period of tine for

response causes the radi o nodule comrunicating in _
Thscopmppter pograghredugt oh glaing dfmikarela PrgAtYHe given 10 the radio module

c()ﬁérﬂﬁf&tiﬁ’g fnahe gﬁx@ﬁs%h%ﬁ%@mgﬁoh inERVofrP th? aé maximum

response Tn order to maintain connectivity to
pshod of time i respomagnn oader GrmamtanoedonectBity 20 the Fhert-range

SRR EhaPhARRAS: BhS Y bt A o RHimRetr T Tinctepbflcting
ridio dlodaks sdibd reschBdifled;OMMUuUNi cati on network is

configured to respond to the |last non-conflicting
master device polling interval occurring before the

TIRXbAHIPGO LA Rbdldt BBardyPdnd FIPHAS €2 110 mg%el& Pconflict between

mai ntai n ‘cohnectivity to the short-range
tieconadiomasiid ds predid edviordecurat theTinexipammeriod of fimg fenmesponse causes
oL s GRS RS b ERee B et rortc o
r&spoiid bafarediee maxifuni gaiod@d tinel foprdspoie GO HEGU hedhthia
respond to a _non-conflicting master device poll after
conneshyiine dag SHoR-TeRgSFOMMUBCEWRFSHERE: i s started in

the wirel ess comuni cati on device. 42 22. The

comput er program product of any one of clains 12 to

The¢ compuserprngrateprodudit of amthrieenf cbrme b tral9, mpeiem thheadio module
Wi Eh 38, SO w1:ARGS SOMIUN GALL O MELWOLK A £ contieured to
%ﬁ??ﬁuréﬁmt rgspona to any 1on-con?P”@ipﬁﬂ RRLE LT
répyndoe tholabt. non-conflicting master device polling interval occurring before the

maximum period of time for response in order to maintain connectivity to the short-range

communication network.

The computer program product of any one of claims 12 to 20, wherein the radio module
communicating in the wireless short-range communication network is configured to
respond to a non-conflicting master device poll after a communication support

component is started in the wireless communication device.
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22

23,

24,

25.

26.

5 23. A device conprising: a plurality of radio
nmodul es; and at | east one nmultiradio controller

~coupled to the plurality of radio nodules; wherein

the apparatus is enabled to perform nethod steps
including: participating4on a wreless short-range
comruni cati on network including at | east 10 one

wi rel ess communi cati on device operating as a naster;
'l?hewe'mphmgpﬁogfam pmﬁlilan of amdereaifichgms 1 2res I wheleui the radio module

olling.inte ndarraxrrum eri.od of r
Pt by SurtRnRaRRe B ELEn Py § cppfiured to
réslib@ﬁ& tdaﬂiﬂ?@ﬂn—c@@ﬂlﬂﬁﬂﬁg gadbradevivelpelly k;  conputing
schedul e information indicating one or nore tinme
periods during 15 which a radi o nodul e communi cati ng
' - i ss short-range communi cati on network is
‘%FT%%&’M#% muni cat e; determ ning, based on the
schedwhgalityobradict modulesnand ne to respond to a naster

devi ¢ N or er to on Vi to
shor e 1R gae EHHEAS EoRURP ey B HEALY o Rt bR
of clvaiersithe appredtes 13 chiitded toogetfofa hgehod stepls ﬁﬁﬁudiﬁ.wor k
includes, a wireless, |ow power, asynchronou

nk
& h POREIPAS BYFbs SHRFRIE GRmaRicages hernjagihdas i least
ofit wileRk{Eontraubbatiéft de%@ﬁlt?érﬁhﬁélﬁ. ashfedul e information

I ndicating one or nore eri ods durlng whi ch t he
r adi eecetyife isfogmatinmindigetingp mﬁstcwvwe mellwgsnterval and a maximum

pSR0Y b GADRS resBonE AL AL R NEbRLIL %, ALY

comuni ca ase Iés 0
mhum@kmﬁgnﬁ&mmﬁmlo nodul es that are nanaged by a

mul tiradio COQ@F g{. 26.. The .devi ce of c¢laim, $
wher EPTPHING SEARINISHRERTDART atimeonsor pppze Bmgparipdsduging
WHAH PradfRAHEScdndmedingdn R WiPQERKBort-Fange BbianuARSEon network
by communicating using two different 30 wireless
icadlomied ite eQrhnnipete; ums at substantially the same tine.

Z T?.ﬁlgd@a\éh& grb S | n o mflpg%oqlggitllﬂmqgﬁ'%f)&ﬂo aster

baseé ores

devicd pell mmedato deintade cqalektivity torkeshottarange cobrmnumication network.
connectivity to the short-range conmunication

network includes determning a relative priority

THEUVRE ot MmN 3 6B bretrnthe horf ARbOWIRRKE Rbwork ikdudelR8wvireless,

devi ce of claim 27, wherein priority is given to the
loverppwergFkroneiplivitit tha gt lepst one master device.

The device of claims 23 or 24, wherein the schedule information indicating one or more
time periods during which the radio module communicating in the wireless short-range
communication network is allowed to communicate is calculated based on activities of a

plurality of radio modules that are managed by a multiradio controller.

The device of claim 25, wherein at least one radio module of the plurality of radio
modules is enabled to operate in a dual mode by communicating using two different

wireless communication mediums at substantially the same time.
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27.

28.

29.

30.

31.

32.

the wirel ess short-range comuni cati on network when a
maxi mum period of tinme for response in order to

mai ntai n connectivity to the short-range

conmuni cation network is expiring. 10 29. The device

of claim 27, wherein priorjg4y is given to the radio
nmodul e communi cating in the wirel ess short-range

comuni cati on network when a nmaxi mum period of tine
T}mrdevrcesf)dﬁﬁaezﬁ wherede dettmnindighbatdo tiRelekdnlei 1m§onhﬁnon a time
the s -range comunj.cation network i s about

8 m%f ke @ PERPP b REOTIET GRS ARr LY H’g‘hF Shqrirange
doRfilRsti6 R RetRBrkliac 8 &Chest by a 3dativENRiod BV &R théPMirality of
one of clains 23 to 29, wherein a conflict between

ra¢ie mogbles nodul es predicted to occur at the maxi mum
period of tinme for response causes the radi o nodul e
communi cating in the wirel ess short-range

Thenievioe cbdlaion2 h ethacik piarity ésgi&emltotthé ode mbdnl@ @ommunicating in

tﬁgxiqynhger iod of tine % res e in order to d of time &

VHESTS B%ﬁﬂ’éétcf’{?f“{“;?lﬁa O R e‘}aaﬁ‘ﬁ’é‘m“m period of time for

réponaeh ealet Qﬂnﬁiﬁiaﬁ@cfdﬁne&lh 1) &e@ﬂﬁﬂt@ﬁvg@fcoﬂﬁwnﬁﬁﬁmpﬁetwork is

clains 23 to 30, wherein t e radi o nodul e

CEBYMEnNi cating in the wirel ess short-range

comruni cation network is configured to respond to the

| ast non- 25 conflicting master device polling

Thﬁtdevivrabf dend7 whgrerepriordy ihgiveratoi theiradpemodide ocfmmimieating in
e in order.to maintain connect|V|t o t.he

A HPHERIRGE Pt B aip BT ReP Bl RuS LB peii B bR for

réspynRNe ofder ©! zﬂ:iuﬁﬁuz&nh&t&iry toviRIsRb-rinde cbﬂﬂmicm@iuheework is

communi cating in the wreless short-range

abOJHR FrRIE g ﬁowmon%f% £1 souflicing Mfé@ﬁéwas a9 bg

A@ReRfgconf licting master device poll after a

comuni cati on support component is started in the

mﬁreless connunication devi ce. 44 33. The devi ce of
e

'I%g ﬁﬁ’ﬂ?ﬁ %ae O%CI{”ﬁﬂe % to bgs glerglr?oa} @ﬁlg‘,ﬁ ggtween the radio modules

pﬁe@mn&me)aturanthe eﬁamnkml period bf fige fedcéponsesnen dhd zadi@rmodule
non- conflictjng. er device poll. 5 34. A devic

COBHYRicalinggn @Fe%%‘% O ARRE GO IOR netwirk o ré%f@nd before the

3R B pEREEOGRIEHR k&BbARIn BRIV KaintaREedtdLdiRiidko 1HRBrt-range
one W rel ess communi cation device operating as a

compaication network.

The device of any one of claims 23 to 30, wherein the radio module communicating in
the wireless short-range communication network is configured to respond to the last non-
conflicting master device polling interval occurring before the maximum period of time

for response in order to maintain connectivity to the short-range communication network.

The device of any one of claims 23 to 31, wherein the radio module communicating in
the wireless short-range communication network is configured to respond to a non-
conflicting master device poll after a communication support component is started in the

wireless communication device.
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33.

34.

35.

AP, PR

means for receiving information indicating a nmaster
device polling interval and a 10 naxi mum peri od of
time for response in order to nmamintain connectivity
to the short-range comrunication network; neans for
computi ng schedul e i nformet4 on indicating one or nore
time periods during which a radi o nodul e

comuni cating in the wirel ess short-range

conmuni cation network is allowed to conmunicate; 15

ans. for .det 1 QLN based qn the.schedul.e . . .
TheelsPise bl s 22p g VirPR B mebono e (Rlgpanaingiin fhe wireles
shottlrariga comf@hichBotRbik iR cSEAHMRSt tb Viekpont @ driienon-conflicting

short-range comuni cati on network. 35. A system

BB AFYFRPL 20 a nmaster device enabled to forma

wirel ess network; and at | east one slave wrel ess

communi cation device, the at |east one slave device

A deiegdremgprisingiural ity or radi o nodul es coupled to a

mul ti ' roll er: r.device form ng.a

i r oIS B B PR e TR dR b R e Bt
indhadisg atlleaséncomeelsdsavmminication devioopsritnaths o maseri ce,

the at | east one w rel ess . 25 conmuni cafi on devi ¢ce

rece Hﬁ%f%r FreS IO G AR l&é{cﬁ%g HARE GV oH goliiag interval and a
nRRbrhi @edidt SRS foRRebpBnsTaX bR IREIhASh QhntdiiRy tPlhe short-range
response in order to nmaintain connectivity to the
comBricaiingpswerkimruni cat i on network from the naster

devi ce.; . devi.ce.further . .

recer Lo RhosFR SR BlAER AR i bk WEnore e periods
doongwhiche rghe imvdsledorimmicaing in the martiess shoghdapgd ¢onirhienication
at Ieash oqi W rel ess 30 comuni cation device is

PENOFME AR BHRTEESA and det er mi ni ng, based on t he

45  afeh@bdt GetérifiRing B ds€lon fhelstNBRIuleAnfofARRNda liRiedo respond to a
mast er device poll 1ssued by the naster device in

mgpigedevics nedliin prden tumainten parnestiviy to He sbpdrrange spgenunication
ni cation network. 36. A radio nodul e,

il e .
conprising: 5 a radio nodem and a |ocal controller

coupl ed to the radio nodem the |ocal controller
enabl ed to..perform nethod steps including:
Wﬁ%in a wrel ess short-range communi cation

net W fdéstein@dvitdicngbiad 1d Pasta witdess\WetrieSshd

communi cati on device operating as a naster; ]
at least one slave wireless communication device, the at least one slave device

including a plurality or radio modules coupled to a multiradio controller;

the master device forming a wireless short-range communication network
including the at least one slave wireless communication device, the at least one wireless
communication device receiving information mdicating a master device polling interval
and a maximum period of time for response in order to maintain connectivity to the short-
range commumication network from the master device;

the at least one slave device further receiving schedule information indicating one
or more time periods during which a radio module in the at least one wireless

communication device is allowed to communicate and determining, based on the
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37.

38.

10 receiving information indicating a nmaster device
polling interval and a maxi mrum period of tinme for
response in order to maintain connectivity to the
short-range conmuni cati on network; conputing
schedul e information indicating one or nore tine
periods during which a radio nodule conmmunicating in
the wirel ess short-range communi cati on network 15 is
sghedglednformattamatiniedarespordep@rmastir dgvichpelbigsusd byytlee master
i.nformd i 4. re nd to a naster

REE R PV Bl iy B PRI P o
short-range conmuni cati on network. 37. The radio

ul e gf clai m36, wherein the radio nodule is
4n) HRPIUG LBMRESIE operate in a 20 dual node by

comuiRh&idhicdemisidng two different wirel ess
comuni cation nediunms at substantially the sane

t i mea lagl conyellprggupledinihre sadie modanntbg focalgratreller enpldded to
ﬁg%p I ' led to conmmunicate via the

P uetoot%#ﬁﬁg%gcﬁggEWWbreeTN1mﬁreless conmuni cati on

medi pasicipatingipst wintlesalshort-tange c@nnmanetién mework including at least

one wireless communication device operating as a master;

recerving information indicating a master device polling interval and a maximum
period of time for response in order to maintain connectivity to the short-range
communication network;

computing schedule information indicating one or more time periods during
which a radio module communicating in the wireless short-range communication network
is allowed to communicate;

determining, based on the schedule information, a time to respond to a master

device poll in order to maintain connectivity to the short-range communication network.

The radio module of claim 36, wherein the radio module is further enabled to operate in a

dual mode by communicating using two different wireless communication mediums at

substantially the same time.

The radio module of claim 37, wherein the radio module is enabled to communicate via

the Bluetooth™ and the Wibree™ wireless communication mediums at substantially the

same time.



