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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 devick, and nore specifically,
to a system and net hod for managi ng the operation of
a dual -nmode radio nodule integrated within a wirel ess
MAWGINE QB PHVERSVIRELESSIMERIUMS ESMULTIRARRDEVICES
connected to a short-range wirel ess network in a slave
node. 10 2. Description of Prior Art: [0002] Modem
soci ety has qui ckly adopted, and becone reliant upon,
handhel d devices for wrel ess conmunication. For

exanpl e, cellula 3%%?%$Eﬂﬂ€ﬁ ] proliferate
in the gl obal b (ﬁplgy¥¥§?§¥§ ogi cal
1. | RLQUL in both the quality of the communication
___YNRTT%%gE%¥ﬂﬂ% onality of the devices. These wirel ess
onmun devi ces have .15 bec.one .
00T s R ol A BT (5 a8 g more radio modules
ina “a#ele@mmgnumea"mntdewbé and mdre SRdiflcaldR ity £ syswdh S8 mb®¥d for managing

d. f [titud f hi
e o a3 Ol A, O8RS i
as to 3 REPOIHRYY B &Bﬁ&téﬁ 1hfa@h &R rarlge SANERE h&@om aSPMRmode.
di fferent transm ssion distances, each having

2. StI80gkids ofifsh Al € for various appllcatlons [ 0003]
CelTular

networks facilitate WCD conmuni cati on over

[0002?1 arge gﬁﬂg{]nlasg&bfér 136 f’illﬁklg aég%tgé] Ga§ bg&ﬁ{%{ ﬁaﬂt ﬁ (!;]rp %a&g{eﬁisdewces

ave como I VI genera art
for wig¢less|catmenunik@os Koo eeambly, cbﬁﬁlﬁs tehdphtnes Icmsl.'inug aamgnbaferal in the

ol TR L5 b SUFRATAGE 5 Bl SN e communicen
and théﬁﬂnhdﬂﬂoﬁﬁhtj/ of @plaevies. TESM wicladt BHMIIRLIST d&/ids @RIODs) have
npl oyed 2G digital cellular network conmmunicating in

becorgéiomyenniy Ao sk and buginessrsp el lowing ugers g5 pangrpit and receive
voice ABE ahd %ragﬁ%al' dhtd f26m g‘?ﬁﬁlﬁ&d§59§e§)§raﬁgﬂ 15cAREhY RS ynication

FOVI dés vol ce conmuni cati on SO supports
networksanémttby thaseodevicex spaaldifffaem (keiqaeriches athorver MfResay iraggmission

NE) | al WD to L. it and
distan, sa.fs@@a%g&f?r%?@aﬁabﬁ i P Rati&Faot er s whi l

o2 LR A BB B Y
These&%derE EechhB¥Bies Rive @Bﬁiﬁfdﬁﬁ%e@'ﬁamdﬂﬂr g%MéﬁﬁstaétﬁlﬁWg iOthe late

for the transm ssion of sound, _g ics and vid
1970stp pardy 1990awithlirg wenesatianid Go anféstg el ks tféﬂél@n%etb@rmowded baseline

voice ?t\érgfh hﬁ#&tﬁm’ b Iﬁ&iﬁ%ﬁ?&%ﬂ% c\éﬂ?ﬁfte{ﬁggﬁész S%Fsragl e';](gm ]fe of a widely

0gl &s suc eo Bréadcasting
emplopath A6 eligitaDeatiubae setQNDﬂBedﬂ)lqubdltmg in the 900 MHZ/1.8 GHZ bands in Europe

and at 850 MHz and 1.9 GHZ in the United States. This network provides veice 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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meke stream ng digital video, and other simlar
content, available via direct transmssion to a WCD.
Wi |l e | ong-range conmuni cati on networks |ike GSM are a
wel | -accepted neans for transmtting and receiving
data, due to cost, traffic ahd | egislative concerns,
these networks may 5 not be appropriate for all data
pllcaﬁlons [ 0004] Short-range wrel ess networks

emef%i%‘i‘?ﬁa’é? Qederitieh asdPigsal SigpeBrasdeasting for lpadleld BewicesdDVB-H) will
make kREanRh O BlRIBi&RC And &hérasﬁrgﬁarcb%h GHL Q&aﬂgﬁﬁew&ﬁa’ct transmission to a

Bl uet oot RiTM i s an exanpl e of ort-range Feles
WCDt d¥hitrdbrgrsenge p@nmymgamqn magwem: bt GRbEare R Weﬂiaccepted means for

transn%ﬂ{ ?aglg é&\%}g/n&gga%a I(\{bg ?0 ﬂfcta.?g g/l g%iagge\&o? &%?ezq%\gorks may

not bmﬁppﬂd}brinetfefaﬂl dam&bpﬁaytmh@ transmt up to 100 neters
with additional power boosting. Enhanced data rate
[0004( EDR) Skabrokogyrelesd sdwaka pk@me&ommabh %Iﬂ%sﬁh‘dpavmd some
Wt ric . data rates of 1448 Kbps . .for a
of the 2aglps 160 injagesehgagagigorks, Blpetpoflppds mwmpﬂq i shpyt-range
léd§t%5hﬂo‘§o% idkBAsHifiRE al RpAhidd H t
wire uet oot net%\%rlkgal nIs)t ead1 %é/m ?%Pagél K laMggS Bluemmh radio
may tigisihit Anbigesing faigatamtpeof TR0 &bph mﬂhhleerranm/of 10 meters, and may

B st MR AT Y AP

also amllabl&eﬁay @Jablemaxgnmh abyimedic Idala ratad 6 1eMe fl‘@j&ﬁ@@r a8 MbpsIp
923 % é; ves and 255 "parked" sl aves.
C"nﬂe&l\é‘t"i apd 2075 Bbes eﬁ @REIORS Psei's pRreaRitddo pliehyinstigate 2
Bluetdth MNRiWERE&! Blstead Pﬁlﬁﬁﬁtﬁéf@l\é%emﬂlﬁlh erﬂtuli’@%ﬁg@o agﬁ‘ 94her may
in order to stay synchronized wth
aumn@@@ﬂl%é@%@ﬁﬂWﬁd@&lbyp callet @t pb‘emt/éeﬁny dqrmmmajapltonwee ltself to the
i ng,.nodes.
mastelf(?fgﬂyﬁﬁ ?r?eg, at(fllawi% \e%/?l{rgllscg \(()an% h bup lt%seé(aal ‘1%8}31 Tlgves and
255 “iArkedt’ clat T M otivh elavgsaauhage dite Ib&sea @n I’tl&'tg@ck\/ﬁrhﬂlg%ﬂle master,
Park gt Wor Ks i nchude WL AN l5101‘ which "W-Fi" | ocal access
ar eﬁ@ PYE RNt RTacat Piggelith ordgeOofayameeropiead wiethempaster. These
devicedQdntinbaBy MR Khtwich ARSXARIL €3
MR TS ‘21 802, 15 42) . and g ihiSHion 08 po wLOE g modesin
order igy traspras datmbel pABPipence MaREST élsadﬂnt@brad\i’dmtagbé“ othattpopular short-
g [EsL AEEMAPRRENRE S B RS 32RE G2k B5 L0%Bhenin
accordanmvmbﬂmﬂEﬁﬂﬁﬂﬂ olstandmdis aeexangide)f WUIB, QAVE| AkBee (802.15.4,

an f iqnality in WCDs (e.g., conmponents and

802. 152‘235 %@e‘gﬂl },i%ﬁb Al ek “’“éleé%’é‘eéﬂ’"&ﬁ hye fgatiyfes @pd advantages that
make {hefnQhPRipkigR f&X@Haﬁgspalcat%Qsors and/ or readers may be
used to read visual "or electronic information into a

[00050eVi Cenoft 1%5@%&? A AP ITRY HalY ALY Beglin lﬂéﬁ.ﬁzo{w%@&o{lb lsburces

in proxi mty to a target, aimng t
for proyfifing enhanceg. funthgnglgkgn H\f@i)fcftetgr epmponsyseeisnffwatenfor performing

nt ed._ta
close QO Elos Pl P bl SETE Ao satys my be wsed to ead
visual bt elgeteomityintadgation ineed dence Rbtrisactldafth®r heslvé b Byer holding their
conmuni_cation, optical character recognition 3

'WCD in proximity o a target, aiming their WCD at an object (¢.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 incorporat® as many of the
previously indicated exenplary conmunication features

R§S Eosslbl into wirel ess conmmuni cati on devices in 5
(OCRY and vanims otheb bypes g ipehetectipnic agtbmagnetic geapiningarg wsed to quickly

input Hﬁsﬁ}%ﬂtmfm%ioﬁ‘?ﬁto 'tﬁECWdIWvﬂhblﬁ Ohd LRG3 NG Rl &tﬂ&r E{y af00e

machi ne readabl e communi cati1 on resources

[0006f]’f t en '[féqc %nmékl#é% gre\%ﬁtﬁl g;toltl%g aw t]% previously

protoco S or eac Category
1nd1cengijq>xampp1ry mmnmyatamsﬁeatlres as N@E‘ibimn@mm&b&& cafimigidati¢h devices in

envi ronmen . muni cat i ng
an aufpt b 3 H ST a‘{, et Beviet Wﬂpﬁ@iﬁ%f?esaﬁnge
short—@k&tge asd mpelisd ﬂh&abﬂﬂtﬂmﬂﬁlﬁ&@f@hh‘ésoﬁﬁceé 4160 SAGEnEILIBmultle wircless

OO7#BG'ven he |l arge array communi cation features
med RL%QI‘ TAHY PEAOOSOT FASE SRISERSYa AsHIgiusC of ireless miediajogtions may assist
a wCbhoh elﬁfeﬁ@kadﬁlsh io i éﬁ%ﬁ!’)m&%ﬁt Pé{%ﬂl IE{HJuB}éa L%EPE wi)th a WLAN
its full" poten when rep aC|n er
accesy pgintand adﬂvq:t@@tb F@rrphevaédwlcm, p@BSlbi}e(randrplgobublg) & the same tlme
mul tifunction WCD to replace traditional tools such
[0007hs i ndfovied uld largecmay comhamsicatidrefe sk ithee saybe mfbmbﬂtfcsmto a single

etc h tend t nmor nber
dovied oYy ffper MFC Rt S-Enalbocdre Py WCB o ful gt sen
replach@tbﬁ@ﬂnﬁfub@vn}arem deRIce EF G RRIH %lb Qﬁﬁé‘tef‘ﬁ:tay use a multifunction WCD
erent wireless

ﬁ% aneously over nunerous dif

to rep ‘a%fhﬂona t%é%spcmsslmdmdqak@lq&m fiacimilegaadhitesrepmputers, storage

medlaBlatH e\kﬁl@!‘i RIMSIBY b fScubtrefiome %o PERAGSE, é’r '}%g%lanﬁ)gytb%?gtqgast one
having a voi ce conversation o

use SCPWH@F &&Y(Ij]ﬁ grayi belrommaibiating siesdiangooslp bvémuateti@rs different wireless

ces erne Pr ob] e n these
nwd“@%n?h&?é Pﬁgﬁgg @?8%?“?%%%3@"qﬁwgrf§?@ﬁ% -G  Readdstipnd a
keyboatdh @hile Eweflg b foide COIVILLA GBS Ve GSNVESH LM ARS8 g Wath WY ANk cess
jdentical 20 operating frequency as another nedium a
point in Qifles torpisath tﬁ“aglt‘?f&ﬂs STRblepaianoeeur wheit thepeenagurrent transactions
cause ﬁﬁ&t‘éi‘&{ce NRAH dAPR ofibY TR if d LonkiuBORSh lﬂ#e@in{rﬁ’ ﬁo%srh%t have an identical
nmbi ned effects of two or nore sinultaneou
Operatu}gérwmvg ap anpther Itlcﬂlmneaataélq médenmmndyl batse emszebmhﬁarfemnce to

L N R A

operat[rgthbetﬂ) dr@ite Mushiodslatdeh fectsQs bindIRG HRAGWidEGhe th R8rmonic effects.

ver al radati on of performance for one or nore
Theseg‘b‘.‘h‘fﬁfm%sa@ HFfsR BT susngin dygaduite reragsmissioney lost packets, and

the ov&fal ﬂggra&dim‘ﬁﬂorf BLBSH$n RO Bhé:&trh&@ Winbn @ aflli Heh{lﬂ% of

ot her deVICGS concurrent y, I n sone I nstances

[0008) €SOUINEKilER age Ahingesh uﬁlwuo%rwﬁl? mu?ntuée §t other

peri pheral V|ce areconmuni ca I'ng using
dewcep mmcmr@n@ i almfalm&tanavp la@esontce dotisihint tag |angd ﬁheré &ﬂcb or more of the

pro 0 D RS P o B S5 et o vl

radio M%dﬁhﬁﬁfﬁ% VoD C Budi £5RRANOMS 8@uL Pk ?l’ét hen ¥R %@ﬁﬂ_%othm
an_openp,standard 30 industry initia Xf ext endi ng
clevlce| aaéélwlé’%eéﬁvlw ¥y beigg aised ongertantlasWiliren  tie e apdnogandard

industiyNBiiati REERARAGT, local connectivity to small devices with technology that increases
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4 the growth potential in these market segnents.
W breeTM t echnol ogy nmay conpl enent cl ose range
comuni cation with BluetoothTM I i ke performance in the
0-10 mrange with a data rate of 1 Mips. WbreeTMis
optim zed for applications requiring extrenely | ow
power consunption, snmall size and | ow cost. W breeTM
may be i | enent ed either as st ang-al one chip or as 5
the g*‘Br‘XJbE%F%EM 35 Rk sermEt oW Ebred ;sechrmkoey ey spmplement close

range%ﬁn&ﬁ‘ncfaﬁ&?%tﬁ@lﬁa@otmﬁ&e% BRI B d’\m\’}dargéé Q«ﬁthcé)([i%ta rate of

Due to the sinilarity of these two radio prof
I MbpcDVibase on¢ gptinnized fod eprdivetiomatequinimgiermeasty lgwqﬂhufreoconsumptlon

o FLELSOMENGALL N % DA ML GSS e 0

Bluetoalk it eabnesr“’h@me atup Mse mfamtu@ﬁ QhiSbe foahé On KiROWBr&S™
uaI - de rad eri ence conmuni cati on

websify e toihe gplasf st Bese e sagieBrotqesth 3 WCD may only
includ®@nke @:ﬂﬁé ﬁiod&ﬁ\é‘ssciﬁ?ed tcy\ﬁﬁrﬁlll@éﬁuﬁrﬂﬁggi%h G&¢ Ho%w%i@%kscrﬁec'dl%g One

usually scheduled only within their own
radio moégrg@gpmpw()tcﬁ@uw@ wqﬂalymb@lq;}pa(ms esithspatdradio protocols,

o 3 L O LA TR R R g v
collisibe @l m@bsaggs frem ltrmrpeepberr@]r dengQ Wﬁral%bsecoamﬂﬁﬁbatt@nﬁ@h@&ldr@usually

I f d
sched}llr%mpr rc‘:ﬁm%sglorn&i@ pg%{ . r f%ﬁ-:'g %ggp %nngxﬁqrg that other
simul@Auk @hnHitliciseyy BEtciShg 415&1 5@&@-%%%%&18 nRRB& dvkr aﬂlother radio

dual - node radi o nodem where the conflicts are not

protoqoholprhaelogy s noyeeraereing to enpbleeMCEY tol schislule mmnlyumwmheamongst a
plmal%gﬁﬁbﬂélﬁfhte\% QL fin 'ﬁ;’rjerstaﬁl%rd’ew%g Nih %/ever hiH ong‘gl stiategy may not

reseea ereln a | ow power W rel ess
necesgisihabamaft edud-malt hatio hnodem cmere tht avieflicte wiea®s kivdWirl & the operating

s' |t ane ly co nlctlng with a WCD. For exanpl e,
Systeryy eﬁf"é “&’u@%%ﬁ on device (e.g., a "snart"

‘ I st be vvorn by 20 someone perform ng
100090 < Bt o GHopigs 1Y F faFasedly heith Al wcRovgr Wiiplags device acts

as a mAktel BT Icﬁrh—%ﬂﬁbv@xl DeCRViceARkifk Jlﬁlﬁﬁ@&bﬁ@if @mﬁﬁﬁﬁ@ﬁt}ﬁg dlth a WCD.

devi ces | ocated on various parts of person's
For exppples a pawibleldata colfagiion daerncede gc @r‘r‘pmhle’dwasﬂdvauﬂl) pxap bemedby

s LA S S54RI, A0 1 Sl A

data fréht #mplatsensely devides latated oﬁ@bh@fstpaﬁﬁl oﬁﬂh@ peisbEWhbbdy., The sensor data

onsr es nm e reversed wherein the sna
may ﬂrﬁP pthé’Pﬁ?fl %{Ld'( g Pé%celéseg itsthedata spllention deviesrand wrrelessly forwarded to
a WCDGb ﬂﬁhﬁﬂalhﬁbxﬂﬂﬂ%ﬁg%dlaeﬁ@& Fe%fteﬂ{atﬂra? HoBdth gbﬁe%{ﬂ)r? 51(1&
the nore_powerful traditionally atts as a nast
viewingyegiopgbiditicsimay béSeVeﬁ"e‘é whierat é@§m3twthath&|emeusea yieﬁ'er for
C nast gr
mfonﬂa@r\% E&L@{edgggﬂés ﬁg;/[g f{!;:élagd ?ﬁ%ﬁ)@ Fhenchﬁ% P onoahe more powerful WCD
tradltlﬁrﬁﬂatatte s @ hiasteg (o' simpiRy dévides bea SitplRsy ﬁ@ﬁ)‘oﬂkﬂ Eowaoki€h low-power
muni cation nediu dition, |ow power devices

de"‘°er?€§)ng Aot MRHE MdE Ofrﬁléleﬂ*éftrg égrgr Bt @@egérehgetwevre Pr {Rsatternetting,”
may 8 Be@tppdtedas binfer Bl @liSNMcdidhSS It MdIML IR-Bower devices may

not include the necessary processing power to allow for acting in different roles in multiple

networks due to power and/or size limitations in these devices. As a result, a more complex
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these devices. As a result, a nore conplex 5 device

managi ng nul tiple active radi o nodul es woul d

necessarily be forced to operate in a slave node,

succunbing to the timng and5control limtations of a

sinpler master. [0010] In view of this problenatic

situation, what is therefore needed is a communication
devicqaprapgne RRlYesIcsve Bl @P@LH?Se‘gyulfi decegsapibrbe feseditgoperate in a slave
modeaéi{cbﬁ}gblhg tthe ltl?fﬁl?‘%érﬁll ®n 1 Lt QUYL %ﬁl&}reg gla? eysing a

dual - node radio e system sho OM/the
0010)\CD O Rt !
A R T S —
manam:mnatsysmfgn wnd $trategy Hex a ‘Mﬁ]isthaaxs tungintasidvi sble avhily cémmunicating

g ISP NG 6 U BRIS 515 4R% Sal S Loty

conculrﬂ&liﬁdiirmﬁﬁhlbdﬁﬁ)hydﬁ aPlurhl@QSF radid BbMasy wﬁt@é’éﬁé?&tm@ it the
conput er progran1for optim zing the

Constfawé% %?ﬁbgﬁhe&fbya" stwerkicopRecd lewow ehdeiigessting oy maviertrelg.
within a WCD connected as a slave on a | ow power
networ k, wherein a | ow power device is acting as the
master of the network. The t|n1ng of communi cati on
bet ween mast er anclayiyle KIS | shed by the
master, and as a result, the MCD may utilize a contro

[0011k+t r at edle prgsens inykhtow istzlbéetsatntelaal al igetboh davics midiantoﬂule and

urallt
°°mp&9‘%%f ¢ ﬁ%"' Phlihiding tfe ol °Pr?§ a@#&@fw?ﬁ@d&a% ?SelP%OIB%ﬁﬂted
w1th1rf a)WCED bynriebied h@%lﬁ@l‘ﬁfa Imsp@vverdﬁﬁﬁ/cﬁﬁ whelr810 3 2dw-pBwat device is
one enbodi nent gf the present .invention, the

aCtmgvas 1@%%‘“ fRdatworko %Emlwfrww%lyﬁ befvispbmgsten and slave
may bBRs@SIIREN b RUSasWr Bk |

Y required ?o respond ?§§g§g&$ﬂ§ﬁga??gﬁﬁﬁﬂ%§§c&£ﬁﬂs??mgyu)
allow pyhstantisiegoncigen agtivsgbmmunivatiom §t @re alewire of thé phundity ofiradio

modul\%ﬁiw@ﬂ@@tﬁl Q}Eﬁt it l;ungc%%{l%éatw ol t'efc’sh { #?3% %t@ezlg%g!%é;\%rr%agﬁ%gg?wce.

o det ne mhat ave e st|II articipating in
oonzf p O LS 3 é%l&}egﬁgﬁé? s RO, B P e ok
connediﬁaﬁltrﬁﬁy Poddyhélgonons vl asqidhrenotbk NiRlchAh@RNEXK, H8VdsAFE not required

5 master pollin interval may dictate the rate at
to respRRE {heYRE Hﬁﬁgi’ Grolly sent By theamastare dse relipfigamastes device of the low-
powerSENAR Qt?ay"@s{aﬁhﬁlstﬁmng B&%ﬁﬁﬁ:}é Wer J/Hﬁ‘:hsahg}ég?s! c?'f 0 (ﬁ¥twork must
period may estab maxi mum perio
operate gsgrdpsie @rlﬁBlCWﬁEt Potds Maﬂllwampmg drethic metvionk.OTlkaE parameters
i onne IIVIt to th ort-ran

may i dT TG B ol Rt B s E G B st polling

intervl ImeayCﬂid:tytealﬁ;et daveeat Wihicdl tﬁéﬁlaﬁ&t pwrs Khe%liéﬁ@ Gh bfRer fo@kc&ng@@ueless
luraljty of radi o nodules, then

T G TR KT N
the pofi§ 61321 1913&&‘1‘[6‘0%%% ord@VB Hidintad c%c%ﬁ{; s b Ll S]Il (%n\ﬁ%umcatlon

radio nodul es may create a pro commun
networkp A terewpowsengwprk is the only active wireless network connectlon for a WCD

containing a plurality of radio modules, then maintaining contact with the master may be
straightforward. However, 2 WCD with multiple active radio modules may create a problematic

communication management scenario.
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6 [0013] In situations where nmultiple radi o nodul es

may be sinmultaneously active in a WD, the present

invention in at |east one enbodi ment, may take into

account the relative priority and flexibility of the

various radi o nodul es while eptim zing conmmunication.

For exanple, the ability of the various w rel ess

conmuni cation mediuns to retransmt information 5 may
[001X)e condp siEratens whede mattinlaiadiy medulesandsobarbaultaneoirly active in a

0 riori tv. 4n a including a . ..
Db Uk et ibATeH 10 Al sl SRR LR glaive
priorigndng flemitaléty of denesows o mddnlasivehile opainety/copahirdchtidRy For

b ri goaer to respond during .an. earljier nmaster . )
cxamf, b BB T ot BB IR e ER et informaton
may KeQivhbitiéred W ddtermitih@ihe raddb il fe)hd 3RhAd PO oBed bt n a case
. .he activation of comunication-related conponents
includipg pqy-ppeeigdivia e SrveoVOD Hateypisalbriesnongs onlp i assprdares with

. I . . i S o) .
e b 10 S S LR MBS0 e A o
order BESOR] PIotENiabsoIBRAWINGShigbe ptorifhedionveduld. diurthiet, khebetivation of

fur [ [ fr fol | ow il
coms L SLHLEE SRR L LATM BE BB 5 bE oo rspone
the mawey of et lo@pontet AetdpHEMARErds prkdrgS the lcBnniiGihwitl the master device.
[0015] FIG | discloses an exenplary wreless _
operational environment, including wreless
conmuni cation medi uns of different effective range.

[0016] FIG 2 di mmﬁdm@lﬁﬁmgm@s ption of an

exenpl ary wirel eSs comruni cati on evice usable with

0014t | eaghe GREnRARAT IHIRR L ' | Q0 inti

[ F0017| FI G 3 discloses égﬁrfn%éggﬁ%f g?@%? #ogl}é‘?gl?g% (hiled description
| gprtiogimeant, takive impongssion w2D appentah deatagsnindehiclc e

previously described in FIG 2. [0018] FIG 4

[0015Hi scl oEKs lahiscdosesipl eneynpiqye mattelesnaperaiemalrdnpirbionernfinduding

. W reless _comunicatd devigce . .utilizing a wirel ess
el PO t}ogﬁn??@%?wf‘:qqﬁergﬁtcegfeafé\‘?crén%ﬁ't h at |east one

nbodi f . the present invention. [0019] FIG 5 o
(0016’ 7] ogggtzéﬁ“b%%% ogvlal 5@@%&@%s%i%wﬁarafﬁ*fl&l%érc%@@nlcaﬂon
devicOgsableSyi e Neadondletbbdinttt Htht bRb&t iRdhGo0denms

simul taneously within the sane w rel ess comruni cati on

[0017evi cerIG. BARRMses zlncéxe%la?j'/ &ﬁlcﬁﬁ@lﬁie@&ip@%ﬁ BRI Wireless

structural description of’a wireless comunication

ofap

commyigpiéqn defvicr pervinysly desdrtbied &Fig.Gont rol I er in accordance

with at |east one enbodinent of the present
[0018] nvent Fién 4 discldse0migxempry 6B raticnel desesptanmbn evickidtsai | ed

commﬁﬁircﬁk%nu({e@lce %hﬁ%ga m wcl)rfelegé (%mr%@nilca g:olnun%cﬂlgn tuP Eccordance with at least
one embodiment of the present invention.

[0019] FIG. 5 discloses an operational example wherein interference occurs when

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

[0020] 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.



10

15

20

25

mul tiradio controller and the radi o nodens. [0022]

FI G 6C discl oses an exenpl ary operational description
of a wireless comrunication device including a
multiradio controller in accordance with at | east one
5 enbodi nent of the present 7¥nvention. [0023] FIG 7A
di scl oses an exenplary structural description of a

wirel ess communi cation device including a nultiradio
[00214 ot r oF Gyl dissslpses acvase detaided suctirad disgeasel Bl 6A including the

multiﬁﬁ%ﬁﬂ&@r aﬁtﬁ tﬂet}gcggﬁlﬁﬁ@ﬁg. invention. [0024] FIG 7B

di scl oses a nore detailed structural diagramof FIG

Ainc [ : j L0..CO l. system and the
1002212 5 o kBl A it 20 SAT R Bp RO SRR
comnppeation devade idsding ptmivdtiradib cantbliee iressordemuerit sidédsoone
embogx%\{ei ?e t'hncl udi ﬂg, a.multiradio control systemin

JOeSt LRGBS FV§PUast one enbodi ment of the
resent._invention. [0026] FIG 8A_ discloses an
10023, &0 EIG A bt ah Criaiam st fesa mimartaaurelss

comnfAEAteH EdideQRclE@NE & BnulltiaHid CoRiBolRyHem il ARUIGBHce with at least one
mul tiradio control systemin accordance with at Feast

embodimentofifBeipietdnt iyl present invention. [0027] FIG
8B discl oses a nore detailed structural diagram of
[0024F| G gBIG.7& distilengs & ere détailed sbutten] diaptainr HFHIG. Fanvalading the

multi YR SR AN sk Gnd AL QuilRcIGE,s [0028] FI G 8C di scl oses
an exenplary operationa dederi ption of a wireless 20
onmunj | evice including a distribute .
roo2sf T PERE PR SEoAHREY P eBorl b i aarielrssas:
commanieasorbdrdicevmiludihg 4 hRltadis @Bhtrd] BYRéHh iDsbcold@R2 it AhtGeast one

A di sc] oses an exenplary structural description of a
embo%”regﬁ‘éfcséepr@iﬁ’i‘fd?ﬁf’@% on device including a distributed

mul tiradio control systemin accordance with an
[0026} t or nEXG- P& Hspbergs A priemyiary seuginakdsserintionefaivgreless 5

: j . et ai r. ur.al .
comnk 2380 8 AR SELQS3R 1AL BIOH Sl B v
least omg lembpditticot efoh¢ pbens isemtimnand t he radi o nodens. 8

[0031] FIG 9C discloses an exenpl ary operati onal
[0027Hescr | PiG. 8B didclaesh mekedsailed srmtitiaCaibgram dEIGCRA including the

..includi.ng. a djstributed multjradjo control systemin

dlsmb&@%&?‘ggﬁgg’ Whﬂl YHE™ aﬁ‘atﬂé‘?‘ﬁ LI CBbodi nent of the
rese | nyeption disclosed in FIG 9A, [0032] FIG 10

0028y ¢ g@é%ﬁ%@ﬁ%ﬂ%’&?@ b PRRERTsAl deaenaesion of abriecless ¢ h

comm@hicht®MSdevRBehcluding a distributed multiradio control system in accordance with at

least one embodiment of the present 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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5 enbodi ment of the present invention. [0033] FIG 11A

di scl oses an exanple of nultiple wirel ess peripheral

devices attenpting to conmunicate concurrently with a

dual - node radi o nodemin accordance with at |east one

enbodi nent of the present in&ention. [0034] FIG 11B

di scl oses an exanple of nultiple wireless peripheral

devices attenpting 10 to comruni cate concurrently
[0031) t h aFHHAC dipdescs anpxempletyPbematonad dergripper eftd winelbss

LUg; it at | ne. .

com R e ap I BE R ALAE bR con S E s necorqapge with e
alterngfiieaintwd andny of the prajedtantentiegdiscbsed ih FEG.evanpl e of FI G

11B regardi ng operational enhancenents for managi ng
[0032{ he opElGti0atischfsesmardex@mptavy mfomceon packaceablaritear WMabtbne

t le one enbodinment of the present invention. 15
embo?’ﬁt?%(%st&‘f@esefﬁg‘vamé%‘ oses further detail regarding the

xanpl f, Fl 12A regardin information flow.in )
: ngper at Fﬁgalll‘“‘e‘ﬁf%%é%ﬁ%?ﬁ@l’?%?fg TrelHplgivvitplesh ecuphera dpGeps @tempting

to cordm@tiiddtec BRRGrreBORHN b QuAGRNdadE ?ndﬁblt(lnfi% c?‘f)lﬁ%?__% \é.ﬂﬁ ?gl}&ast one

enbodi ment of t'he present invention.
embogjmgpl ¢fdbaprgsenbiaapiair y wirel ess network wherein the

master is a wreless comunication device in
[0034hccor dBiG d 1 Rididelases drecxemptand nartipld iwieltss périthem] pevéas attempting

_ i ' 8] FI.G 13B..di scl |
o corl R B en R bl oG R R 6P e P e

enhancendnteiniatccadae dathee loakitdae dinbb&iakht SMBe SR inveRiorOf
the present invention. [0039] FIG 14A discloses an

[0035pxanpl BiGfi2a digttises filbel dtalkiatiiy tid éX%iﬂ;Fll\foffPQG. 818 RWarding
N

ower .conmuni cation medium (e, g., Whbree
OPera'gf@\gﬁ?@éw&wWStfﬂr BeEnagingdhe pRfEatigRd didyelnmods modgn irhascordance with
at lead@Bﬁesﬁﬂlgodiirﬁé’lﬁ%tfitl{%rbres{eglgﬂgéntigh.ef 148 di scl oses anot her
exanple of a radio nodule activity tinmeline for a | ow

0036POVer  FRIMYAILRE i um( . W.hreeT rejn .
10036 e T3 iRl A RED WO Gulaing Wi BN o 6! A peparding
informagigs flowrie operhidatiahenitanafmenbefopmesitty thavpshii@ ot aHual-mode

0041 |G 14C di scl I f ot i
modeig i #irbrce o hokBre e e RENE afons s

omunj jon.device in accordance with at | east one.
10037 04 0 HEh 1S i ST ATEmPLarY HUTEtS RsArORothesgin Fhecpastar i a

wireleS GRARSAG1IBN BN RcAflaRRAG A LaliNfie %Hﬁ%@ﬁﬂeﬁf‘op&e bMBent
conflicting 5 radio nodules in the same wreless

mventi®rmuni cat i on device in accordance with at | east one

[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 medium (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., WibreeTM) wherein management may be implemented in

accordance with at least one embodiment of the present invention.
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enbodi nent of the present invention. [0043] FIG 15A

di scl.oses an exanple of three conflicting radio

nodul es in the same w reless conmmunication device in

accordance with at | east one enbodi nent of the present

invention. 10 [0044] FIG 15B discloses an exanpl e of

managi ng the operation of three conflicting radio

nodul es in the sanme w rel ess conmunication device in
[0041} ccor daHéel 4 diFcleges presimpdmef tworpsnicting tadisf modides in the same
wireld36 ESBMunic BYG devRR in L%g@ce': \!Vl(&l afcl}gét gﬁes & l Oxfime %g%hlg%ﬁ'esent

exanpl e of three contflicting radio modul'es 1h the
invenigive Wi r el ess conmmuni cati on device in accordance wth

at | east one enbodi nent of the present 15 invention.
[0042] 0046] FRb.G4DldiR:1dkes af asaplactrhheigingxhapeativh oM@ dicting

. th eration of three conflicting radi o nodules in
radio oguigR e iRs RirglesS SOMILCHIPD ACHERARAECTAPge oinaleag one

emboiinieht 6fltht BRSént iBRAtATDOdI nent of the present
invention. [0047] FIG 17A discloses an exanple of a

[00431 adi 0 PIGIUlSA &iGASHeh &geiaﬁlﬂMtﬁ&E!cxﬁﬁiﬁﬁﬁg AllioImodtes in the same

communi cation rel ated conmponent in the same wreless

- wirelesp prpymieisttiorleyiog it eccprdangscwitiiat east ond anhbogliméng af the prasent

inveng&podi ment of the present invention. [0048] FIG 17B
I scl oses anot her exanple of a radi o nodul e reacting

. o the t,i N f ac nication rel at ed .
mo“l:onpongﬁ% 1i5§ I%CZ&S%%%exﬁmlp gqnge%%ang%‘ﬁﬁg%‘i WETAUGH Oftvsesenflicting
radio meddedmnhesamd Rirdesslceatiunfatdo dB0sH ifRBior@inct RehRf ReS Bhe

'.nvenéij gn. 25 [0049] FIG 18 discloses an exenpl ary
HAG Pregiit vERtoiless for managi ng the operation of

W reless communi cati on device including plurality of
10045] aii o RiSh 6B RARSFERphEF exarepls of Bike conilicHes it wodules in the

S R O A U B B REL R prsent
mvengitlesent i nvention. 10 [00501 FIG 19 discl oses

anot her exenplary flow chart of a process for managi ng
[0046} he oDki.dOBalischfscaansiee bl c ofmumnigtat the Op @@ itnasE three

.ncl udin urality of .radi o nodul es erein at . | east
confli 1 o bl S e it PSR ST Ay BviF Gyp Jsouidmce with a east
one erfibutiiteit @ thcqitedBOnWition. accordance w th at |east one

enbodi nent of the present invention. 5 DESCRI PTI ON OF

10047PREFERRICD 1 ENRIA BN example of a radio module reacting to the activation of a
communication related component in the same wireless communication device in accordance

with at least one embodiment of the present invention.

[0048] FIG. 17B discloses another example of a radio module reacting to the activation
of a communication related component in the same wireless communication device in

accordance with at least one embodiment of the present invention.

[6049] 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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[0051] While the invention has been described in

preferred enbodi nents, various changes can be nade

therein without departing fromthe spirit and scope of

the invention, as described in the appended cl ai ns.

10 I. Wrel ess comuni cati onoover different

comruni cati on networks [0052] A WCD may both transmt
and receive informati on over a wide array of wreless

[0050& ommuniFéG@t iohschesesvaroter ceeraplany fidw chaitf e memecessifpamangsisg the
al i £ or,f ect
opera Rt £ 0l SR St RO pe A iRy of PRI herein a
least ahiestf dliceratiiven@ivbasig utdfzmgﬁf lowapdwe Romidualcati®ymbdium in accordance
with t;ansferpﬁg to a égce|V|n devi ce, and the duration of
1th g st QRe SPHRRART o R BReSENt IBCRUIO% 15 j ncl udes a di agram
of a WCD and how it interacts with various types of
wi rel ess networks. [0053] In the exanple pictured in
FIG 1, usegr 110 DOSSEsses WCD 100 ThIS device my
be anyt hi nb P LIQN QK PREFER EMBORINENT nor e
npl ex devj ce such as a MAreIesst enabl ed pal nt op

["05lbr | apt"ﬂ}:} cdamipension brgbgenmicairhodimprafericd pmbadimRme) varpos

changbQ@in%exﬁadéQBérQMSwnhtoﬁ@@ﬁﬁﬁg%ronli R %p Tl &Séé Qintﬁe 1nvent on, as
wherein normal Iy only canni ng eV|ce Its

descripgshingbeveppeadedsidaimse. WCD 100 scans source 120 V|a
short-range conmuni cation. A transponder in source

L. Wirgle6s qraymwisentivh eveniifgyntandmamickion ketsioggal cont ai ned
within the scanning signal, as in the case of RFID

[0052F onmrun ACWﬁ[mnay bath ras{ain ehdvctivelmFanstion 6ok laRvil@@rray of wircless
i es usual ly have

trans s of . technolo
commypCaEy %W@%(Sﬁr@h@ﬁfl EHER FovgLrsshreeiding spesd pmgt.aality (error
correcki6 ), sccdfiel (@B lil%% e@@'ﬁe‘é@clﬁ@iétéﬁﬁﬁcm £&ad3h Sarh tof mformatmn

anmpunts from9 its to over a negabit (or 125 Kbyt
that mag pg fregdeyedrs agegeitingdeviteesnd the dumatiers ofthk érfemmtion transfer. FIG. 1

includb €4 LA AP hnBithd & ihubBles W libl s O VBB RSVt

O recelve an account nu

[0053{9|r ths Pg{#@«t’:%a%garlg {)1%\” éjdelnrﬂﬁc }é 6%?{’? ﬁﬂed)ﬁ%sggse? gy@lgtlgﬁm ﬁj'inls device

may be knythivigtfront absdctdlahr haidset th @@t cdhiflek HaNSINUSE bPNwirelessly

ran bet ween two devjces may be extended i f both
: enable&ae?re@g op agtopcpgﬁ'@meé Yfar, éelfl&qq}rﬁgn HC) 130 includes various
transp6 | eGiRelRRonsIAREdin hARSHy ¥
anSp|nclu es 11 g%pllcé?lons mhe?gﬁﬁst @%gﬂgn%?“£ownpowm*

sourcer W e/ Gcpeanssonrss 130 elaksb@mraxgte |cvmmum¢a‘eo¢emblttangponder in source

120 ) 40 B A RS o QR BB e o

of RFIBymhiSBytion] ©. respoae sdth@aiarstored th thi Gaispemictl TNsBERRT M
etmnr%bgas be established to transmt information

technqlogiiRyan S8 eHedityc frpnspuition woge of Beoedavorigpect anddnay be
able td @WlivBAdtér@8 Yatd iR RBIRINEIE Y6 BRS to SVHE B rASalik {)o‘?|1§§ Kbytes) relatively

sensors, since its power consunption IS
quicklyy Bhesefratures make shsbileshnotagieswell amtedcfmdbmtﬁ“e:aem purpekes, such as

to rece(us)er anaacé&ﬂﬂ n{ﬂﬁggr Popa pubqa%tra%gpogt% 1(')1? gl)ov}d%r a re3e( cgc?ep tlor ax}/ automatic

electronic door lock, an account number for a credit or 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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establish the initial connection to WCD 100. The

anount of information that may be conveyed is

unlimted, except that it nmust all be transferred in

the tinme when user 110 is within effective

transm ssion range of the acqgess point. This duration

may be extrenely limted if the user is, for 10

exanpl e, strolling through a shopping mal | or wal ki ng
applieataps Wé(h@ tindlg senghing andrachiwing dghises wo h‘p*lhelxtl‘tq/ Aof exdngday situation

: is. als Ui I et

wouldlrRiaF S 1Fb BRIt B LR TR T Tk B P
UWBrrﬁ{/USié, dtq@ceaspani fin li‘wrt;asedﬁiinﬁSeTﬂ[ enguetkatayf o estabhshed to

vens S e, A BLOEH Pt OFHEEE S Bl tor b

| poweﬂfﬁﬂﬁﬁﬂés slh ds Rarel 26 nab18 WinceaRGPoWRY cRSuhHRIR i§ IR RO0Wibree™

to over 300 ft. with additional power boosting.
slave ﬂSVIFQ)@BSPSGL@r@WQF@@%mmg segomadein psaestarslepicolto aeore rapidly

I. 0
o LSO TR0 S oo
is unlnmtqdet)@ypt thatrif must al bemmansfeaed mrthd tian sdet N 10 is within effective
ens are extre

wanseffiiof FoREp o e M b a RS R e fintcdifhger s for

examgie, drofldig-thiiongh € stping rhall sisedlkihg Aowh @lstrkdiC DUk @he higher
dd|t|@nal charges for data transfer (e.g., wrel ess

complexity ph Fsea‘ﬁlé%%%ﬁef“%lfﬁt: H@%ltwltahemeég@lﬁwgw to @stabhsbythaitial
conneeRESH WEH RIS wiRY n?agpo%‘?n@rg% L1 iR &Vﬁéﬂﬁ@g %L%H 3% Rice in the

the users and provi ders, making he use o
area psgpgmaiedo theragcess pdper. sSbreffettive tinsmissos ragewi thesanetwnrks depends

i 0056 reviou escr he res
on Moty % RiFeRER b osveﬁg@oeg i tgpna Power boosting.
i rel ess connunlcatl u .Ther ef

00ss{ o1 ¢ e PR RS Pt 0 St S reiAa Moty Bhinicgupid
commvBlati@DiR ctage bW CDIDOD & fRd-BaRYRARS btBorlsb8 sREIBRS A used to relay

i nvention. For exanple, in the case of a cellular

various€ogHEiration tespeions &ﬁdﬁéf‘m Whid sy syfetoing atg extriely functional,
the usle %}‘ BEA eI @ftenl'bﬁg'ﬁ%@ Blg aGEPARI §4s850 Rler 101G %%?gﬂﬁgx%mg

play an’i nportant e in aC| Itating fransa
additibust weergestthedata rans$ari(¢. £ wireksdinteens iavdesy). H&thftﬁfhe regulations

0057 G 2 discloses an exenpl.ar, dul ar out )
coverpg IRl sisleisaBu b AR tonR RIS GO UE G st end@roN depgmaling
the uspoEHRR syklRMe Aor®CumBMERMNO0 i s broken down into nodul es

representing 12 the functional aspects of the device.

I1. Wild)&s§ GoshimGichidisdovbe performed by the various
conbi nati ons of software and/ or hardware conponents

[0056fj | SCUSAg 9@%@1‘9’ deg&f%@ ]thc,cﬁ’ﬂ%EerHQ {nvERe Ra Jﬁgeeqn{é)gtg#évrg%ﬁ&mg a

eoperatlono eV|ce In uts ma
vamety PHirglgss @usnmcm@pn nmdmne@ |T|hclleﬂ:dedt MiimporanNOBIteBand the

o 50O Sy B S EESTE S AR B3R 287 B

in the ofscenta Iceld).l‘lﬁrEtBll‘epﬂlone 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



10

15

20

25

interference within the effective transm ssion range
of the wirel ess conmuni cation device. Control nodul e
210 interprets these data inputs, and in response, nay
i ssue control commands to the other nodules in WD
100. [00591 Conmuni cati ons madul e 230 i ncor porates al
of the communi cation aspects of 10 WCD 100. As shown
in FIG 2, communi cations nodul e 230 may i nclude, for

the fupgtinmg| aspeqiopithe dewere Thaesmimictany mausbmrdfmmecmjﬁthe various
- ' ' 234 I ne-
s B SRS R0 Sy e

nmunj ' 30 ytilizes | east these .
oSt o R S i i cprr Biinafiis IR ppybe received
from odrions MikNmodilewincldadwyhbinWCDCED. Fatledaaipe, irderférafi@@ensing

and.to trapnsmt data to recipient devices

modulg 22 At ee Ve dsRhaIguEHIoxtIge U ariAersenss sqgrges of environmental

inter fSPRRBRLALHG A tHe QPR ctiRAINSM AF8n TR B f tHe WHAR! 8 o B aR M d Xl evice.
modul e 210, or by control resources local to the

Contrglygedude 2 Ksipisreiet ghase date inrets, anbivagrpenseenay isswneominal commands to

i of / ot her devices in proximty to WD
ﬂw(n%%g&uﬁggggyﬁggégainterface nmodul e 240 i ncl udes vi sual,

udi bl g and I e ts which ..allow the user 110
[0059? or ecglove (Ijélct% g&%srrg?n‘ﬁhean Igﬁqrg?ral%ﬁfﬂéoH]?FS?ngaté% gspects of
WCDTI68. datshoveningfled2 hyomiseicatidfs hd@uleBY0 ey inthrlepfor bednfly, long-

contro] nodule 210 tq affect the behavior of WD 100. .
range GRS ARP IS B T ARRES ATEFRRRS Mgl 334 and machine-

readal§1© R Hodlalei 288 B0 (3 NF A3 o 8Hn SSYIMAE S 3Mii e at Icast these
ef fective transnission range. O her devices In
sub-mogdalas; i9j reedivre muligedered yliffirens taen df ¢amirouniedtioo froppbotBRdal and long
. ' ' ' e, 230 d cont rol. nodul e
distanbulees, S8 FURAR LE0B TG wRR, GO kBl Hiage of wep
100. Gsmmunichibrmk aceluhai Bl eay2k0ribgeredbeaaimoBbiule Q10,78 byeefitrol

25 [0061 | | cati ons nodul e, 250. i ncor por at es _al
feSOUIB?%‘éFaq E%ﬁ?&%ﬁai%ﬁwaﬁmg &9 tSRaTEmesspss s X trpyRety inkjggnces and/or
oﬂwréQ@msEﬂﬁﬁﬁnﬁ@RbWW@DH@DS nay i ncl ude sensors,

|nterfac¢s, utilities, interpreters, dat a
[0060RPP! | CBbdrGenfaclfocdul D iHBYdRS idull Ql!ﬁﬁ%e %}{% E‘agﬂﬁ:re@éments which

no e y the

dule 210 to read information provi
allow (heruseruld Orip thgkiers datadiram andi emtessdgpingo, it devivat Thedste entered by user

I ' S | 10 0062
10 mfFBURRELAR RO 5o R A0 b GRRPh BBy qer
inputtabd=04 i glsd be atnsndndDl comhudtatione mpaEs 2BRY td Hueddvias within

I hat nag.be used to inplement the functionality of the
effcctiyd AN RIPER. (D6 1Ly TSR Bien ge G ol send information o
WCD RDO RIS AImBRALEEAThE ALIS 2 R 8A@Ldnt B M8 e 876 Ll icRike thif$hformation

shown in FIG 3, processor 300 is coupled to at |east
to be teaprterad tuscointeree modwls 230 Gor rB@entawdt 16 tBA@ser.Pr ocessor

300 may be inplenented with one or nore

- [0061}yi cr ophApleetasenedudy 2 ¥y iecepahtes all other hardware and/or software

applications on WCD 100. These applications 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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“any cdnM¥RlicATRAIRAES mod GBI & s

capabl e of executing software instructions stored in

menory 330. [0063] Menory 330 may include random

access nenory (RAM, read only nmenory (ROM), and/or

flash menory, and stores information in the form of

data and software conponentig (also referred to herein

as nodul es). The data stored by nenory 330 nay be 10

associated with particul ar software conponents. In
[00624ddi t i 6H). X Hisdosdapaexemyplivy shsswel ayed ofiHED 100 tabatiesto an

embog%ﬁegaﬁllstlhﬁﬁgg%ﬁg%%gﬁcg}a%. br%%’yglafgtasrg ﬁ?igrﬁogegﬁﬁs %ng.nag%%%it; %E‘ the

modul}a:: Bjmmpt&gioablgrded:riby% nﬁm 2. BaReisBL00dRntBBlovEGLIdeViSe operation.
t hat e execute y.processor 300. Various, types

As shgpn é‘b'?'?ﬂar BOEHRFONLI P (DAt 6w FeP IS Petions 10, 320 and

340. PRIcedsBSIBNES b TRIPRYend 0w ARYn S te FREDIREE:s R TRR Bk

that control the operation of 15 conmunication
capablecaftexeqyding sQftwao (rsiHeriona gtoradinmremode®3ay al so store

sof tware conponents including a firewall, a service
[0063ui de NMemoges30 mapbekiderinddar abess @ejemose (RAND) erehdiody memory

ROSERRAS 3y gEFTGEL BL  GE P S

compeamnts(alise seférevdsio htRiparheduls). TREdatDascred 8l aidtbry 830 Ay be
exahag&g_of i nformati on over Ign&e %foaraphic ar eas .
associieh AHIRETGHI T GPIEY AR SPTRBPIEYS- I addifiora Hile ¥ mayhegesopigted with
datab&3e4/HEIH £ AHoBRmARIRAHBEsd eI iER:AGRBAL 9 RRediiRR dnllgl, ctc.
- previously described 1Gto 3G In addition to basic
4yo0i ce , i :
[0064Y CROTHRN £ AL drMbnkRis gtoredVBg?'g&tﬁg@: 33b gr&gtllcfseﬁ 5 tCtallonS that can be

communi cations 310 may oper est

- executed pyuptesssot HP0. s¥argiug mes ofistitvase Gamenehts Reylbe tstoRatiinenemory

r:\i ( essi ons d/ or Unive | Mobi.le .
530. REERe Y R B RSyl 3 SRR 4 angppgion of
commitAigorcRoinns 3¢ at320nad 340.OMERrOPRY 184 Lalb@stbicadBWate RRfonents
i recelLve Eessa es, .such as short 25 nessagi ng,  service
mdud@@x?eé‘feﬂfé ShifEE Rt Omarager ieheakmarkelatehgieneses bt fage manager, and

{TRA % BR&YCHI10hoNg- r ange
comuni cations 310, or alternatively operating as an

i ndepe 1 t S
006 0Pl DX A4 0 i 5 B o
infonnﬁé@_e pver larga gengrapdiicomreasdsshge sellila mepdirks)s/isacintasa. These
conn Bkl G B3R e BRSRE B 50 BB
additi@etotbabio volke daandniRhiich (eQC 84iV/G RN BN FRSe BBMNARIASsBNE may

transm ssi on content, and may contain text, audio or,
operatg jo esjabligly dath orprmgRicaion sepsions, sush gs GeprsaldagkesReadio figpyice (GPRS)

sessioﬂso%dy'@x}rﬁ\%f&il ¥Robiib %%cémrﬁtﬁﬁhﬂﬁlgﬁl‘t?cﬁng @?&eﬁ?@m sessions . gllso, long-

i nformati on cont al ne ransm ssi'on Sig

range comupnicativing 8 19 fnay perdevd trendnsit pelrmiditeadedsagesyduelnat stert

B R T T M -
[0066] As a subset of long-range communications 310, or alternatively 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



10

15

20

25

30

5 exchange of information across short-range wrel ess

net wor ks. As descri bed above and depicted in FIG 3,

exanpl es of such short-range communi cati ons 320 are

not limted to BluetoothTM WhbreeTM WAN, UAB and

Wrel ess USB connections. Adgordi ngly, short-range

comruni cations 320 perforns functions related to the
. establishnent of short-range connections, as well as
videodnfgraalionn dn aidpast eae eemplfe V?Glar@ﬂfr@snrm@n@ﬁuesp oeR{pLiFens and use

oG I 00 S8, SO e Y gme

view thmyegerved cogerituncti onality related to the short-range

scanni ng of machi ne-readabl e data (e.g., for NFC). For
[0067¢xanp| 8hort-pange esmonnidARorIB0 tovégonkibRiTor funtitung énviohpng the

dev 340.t te RF ls f t tin
exchef o I QRGeS SET a0 VR BB ABReRBed Sbove and depicied

in FIG.8¢ epinp&t dFfsud gﬁ&lrﬁnger&mnﬁﬁnc%%& 320308 BANHRIEed td Bluetooth™,
Qher short-range scanni ng nethods for reading

Wibrega ohiVh&N: £aUBIsnd Wiseless Ut comngetions.sdppradingly, $hprt-range
mm%ﬂf&ﬁﬁor{s%@? &ﬂ#tfug&%hg éﬁé‘iﬂsﬁ@es@éﬁmﬂ&@t of g&lotrpmhé connections,

conmuni cat i near an
as well @apkep@si@mg melhigd itoghe proomess@sandakadpadn bbinforiratipn ek istch
conne CSI abel s), and optical character recognition

o} ?ﬂ ces for reading rragnetl c, UV, conductive or ot her

es oded. dat ovided in a ta
o0ss 75 Sharb e npRicviar 9P deBr EHBHOCr S Tipde fancionalty
related @MhE ho?nEOscafi@fg bh@achinAfcRd MBI QNE Tl XPES. Pér example,

machi ne-readabl e data, the input device may include
processpt §Q04naxeangel Prostrangrrigpeiderice 34 tot gsnerateRiDsizuals for hesivating an

RrD SERROAR R ) SRR R RERLEM L, o o
Other ishorFfaBge $;anving nnetlmde félﬁeﬁil@ﬁaﬁl’ﬁn@ﬂesmami exdt @y be supported by
ocess User i nt ce 350 faciljtates, the

short- BB SRR exiE~ 4P ARt e B g cline SHHGD (¢ o QR) b

code ro&REs (BRIUIMEProBG IR el AE In tiflg UP@‘rlalbéIH? Uzind%%gcaﬁ Rfarcter
user output 370. User input 360 may include one or

'recog%%d%‘r?ﬁ rrariding magnesr) BV @nd@,féwetob ofhapiypes of coded data that may

be pro'vﬂi H’ﬁrf@fa'g%@ g%ﬁi@iﬂi’é &8, of orﬁ %Hg@ﬁlﬁu{%%c%gs? to scan the
keypads, "t ou¢h screens, m Cro ut
aforengsh@iondd tmw of mushinetreadalle damgthe nfpm daticcanay fnclode b]litﬁ‘al detectors,

r _out orti n 370 i nclud
magn G oo, @@oﬂnf’éﬁ Fler S8R k@i B af o elrngie smpinertpgiable
infornthtioales (LED) , tactile enitters and one or nmore audio
speakers. 30 Exenpl ary displays include liquid crystal
[0ocofi s pl QB(§ fulr e S hownah $1Q1 ) @er YitHER A58 R AYScoubRed td g&zgs%or 300.
WCD 1 may al so i ncludé one or nore transponder
User mﬂqrfgcq ﬁoég@bﬁqtqs #hel srchangp abimfarmation with atusert FiGy3 Bwws that user
mterfagé ?% &?Iﬁggs ePMs g)ﬁl.e%%]oa{ %ngervg gp % O{Inatnl(ljpgltrt]gggglay inchude one or

lve ponse O a SC rom

‘more gmpooents fhat alb)vaﬁrptee fo mputRifobnatirad dxafipli’tof eudhitodiPonents include

keypads, touch screens, and microphones. User output 370 allows a user to receive information

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

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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entryway may continuously emt radio frequency waves.
When a person with a device 5 containing transponder
380 wal ks through the door, the transponder is

energi zed and may respond with information
identifying the device, theiperson, etc. In addition,
a reader may be nounted (e.g., as discussed above

W th regard to exanpl es of short-range i nput device
[0070840) | AWCIAGO0 1B absg indhede dne o aere @a@ponﬂemm Thm isf gsgamtially a

passn%tc!%@fce ttl{a?ﬁlsa egg)r&f] dilllrﬁ%c} pl%lcgssgr gO\() v? ﬁlcﬁfclrmg toto t to be dgkbered in

Har'dware co cohmuni cat 1 ons” sec
respoiBt 20 a 30 farml ad 4Qsille sqmroau Eine ckanple e RFIONSHdes moﬁlﬁteaﬁldan

recepti ccordin rt| S. A
entry FCRRY RS oG RE i ERehey Btk WhEsy neRaD O dsh e
contaﬁlﬁi'gﬁfdn@ﬁtﬁldeﬁmﬂl‘és thRRlh e RRr, tﬁ@m%rﬂ%f f?,rénergtzed and may

lification, and filtering. These portions may be
respomcbwgh [formsiop lenafyingthe doyies, tha rassopyetpr bwdition, 2 @aderimay be

moun%tﬁ g?g d 9@&1@0&% ddubs s 3\8&@{%@%&?@#&%&@% biogﬂofcqgg%%gx\?ﬁ.& i%ﬁwce 340) in

i n nenory enen
WCDRPGso shaprityadecad arrfsltnualtlon oot erciongpadeade tredidigityt@x i 5
various techniques in order to produce the
[0071f unct i hﬁaaiWatqccd&spnﬂdhgdo comnluGicafons Gacicas 8 ), BEZ B20GHE 340

S _Ccou n arat har d conpopents . i
provide PR TR R B SRR0E oF siBBS. e-GHIBHY Careagions may include
compé‘t%ﬁisl (®. gS el2¢Qonisk} thad Pt o Ohum SRS, rs\(lcﬁgg@lno&h&[cﬁl H&ﬁ&ﬁlla‘cmn

eV|ce 340, user interface 350, t ransponder

amph@«sa@wn filteripgughese Rertions way be insally panstofled ox cgnttalled by processor
300 1%)5019%1&@' %ﬂfso%aré’\@o%ﬁ%ﬁ&ﬁ%ﬁ %oﬁ‘lp&fe}rﬁx S%?Oq' In em?ry 330.

ternative any
onpong repl nerat circ
SRS S I A0 1 B AL LA

varioua Itefchm,quéﬁh@,rder mjplbduaehh@ﬁmﬁhﬂahty &bEibep i PIGPEDhel sBch technique

vol g? ? I@gg £ ctions of the stana al one deV|ces In

Vo Vgﬁl igR se hOBE VR SORP AR SOBR RO S (R B egok 100

commpRWRions Q&dtAs 3 FJGIM ARl 320, RIBVAPI ), FUH-Ahge fn%ﬁ%&%%brb Qiser
battery (not shomn) 100731 The user |nterface 350 may

interfaep &9, dransnander 380cesentimenghenenr rere biis intefases (mhmhenaszlse wired or
Wirelegsomq{é'tg es)”‘I Ae rﬁﬁﬂ%@bw% lafbr TR Eﬁé 1i’1‘;&)’ gidugYnco diponents may be

provi OI‘ t est mant servi ce
replacedby\gn Intepgatediigeitdo theifoine af 4 plmgra&ﬂ:ﬁakﬂmﬂ)@mdeﬁhze,r datd @AGEASIC,

ations 320. ,The ation utili |es
ot G L S p AR IR TR Fan e RoRRS! b sendeiopueies. In
additidrg 6&4bl d fORese EompP&ifedis GESoubledMd b BOREEHRY! SR 285 Fe@ﬁdi/'aﬂlg and/or
to medi ums such as t he rel ess Appllcatlon Medi um

rechargegis battegifapt shewnhar kup Language (HTM.) variants |ike

Conpact HTML (CHTM.), etc. 16 111. Exenplary
[0073bper at Thuset ingerface 35(may mteral withat donmutsvdtioe ulilitéssoitngre

f c proq} n P 0074 .
compihe Myt Bl FERRT 30 B BRRHET B MRS Bl ot sopee
sessiomyesig loag rafse aoMﬁDmmitlons 310 and/or short-range communications 320. The
communication utilities component may include various routines that allow the reception of
services from remote devices according to mediums such as the Wireless Application Medium

(WAP), Hypertext Markup Language (HTML) variants like Compact HTML (CHTML), etc.
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accordance with at | east one enbodi nent of the present
invention. At the top |evel 400, user 110 5 interacts
with WCD 100. The interaction involves user 110
entering information via user input 360 and receiving
i nformati on from user output]6370 in order to activate
functionality in application |level 410. In the
application level, progranms related to specific
II1. Exqyppl ety onedation ofg whilass comanupésation devieenglodingipp tentigititerference
pnﬂﬂ&ﬁ?rﬁ%%&m%ﬁd the system |l evel. These prograns include
applitcations for visual |nfornat|on (e.g., web
or nat i on

o0 0% i AR S S A B R g

accordmict wathey leBABRO Emhﬁkﬁhﬂgt ¢ falﬁh }ﬁreﬂeﬁaﬁ Rivition. @lt&he top level 400, user 110

mat i on |taI phot ogr aphy
mterag‘éf“f%w i/@r g‘rhﬁ ﬂ%’@%‘é‘?w‘m‘g%&a{l Orf'glter@génfyn‘@%twndtlm%er input
360 ah@fe@éﬁﬁfghﬂﬂﬁnﬁit%%ﬁ Bébr ofphi PASInloNdel 'tc?&c?i%t@tfunctmnal ty in
application |l evel 410 may require information b
applicgipn lefelgti0oIn the @pplication evel, woRranBoelated to mcré‘wdmt@ndity within
e,.s8n eci
the deglec\%i%tgrasﬁgﬁ ttcg tﬂ(; g&ﬁ%tdqﬂe Fﬁ%% lae?gloafhes r% s i %u%{e applications
for viappinfaatation(d.gwedh Bkﬂ:@'seTaDVEHtr&&Wee,&Jtd ) (A 5e:10) ﬁff@lﬁa’iatlloﬁ (e.g.,

I TG LI LT RN G TR ERPA T

recordh OHEFERGoNIAL 2, di Sl PR&DzRPRY 5&%&@@ wdhe p@%&s@m%oicheduhng, elc.) or
transmi ssion.. Processing nay include, for exanple

other pprEIffigR PEOREssinga Astians igHiateddh ernlichtom layrl #d9 may require information

to be &ﬁ?h‘&g‘& 'r@:glvtaﬁ] fato %19 IO(T hﬁl ﬂhQ feQJnEBi{: Bpﬁdrﬁydétgll%r}e%estte% fo be sent
routed to an appropriate conmini ron resource

toa resemcmt devweewe Bluetdoth Necotteminieion.o axumesniy dpplicatioadeet 610 may

d avail able.in the service | evel 20 430
then e éeSB‘éf&%*elP HHy'Bee S o 0 reaig Pmsa%mgfaaﬁ routmg of data,

elive | ess transm ssion. There
10075& ur al PYeR ?e"ﬁo{?@r?go‘ifﬁ%ﬁs gf"ﬁaﬁﬁq‘ﬁ%tﬁ Al s St ! F Famgission.
Proce% HiPinci@é, BXSARIPR, cAlPulltida, trafblatiPRAEY & siof aA@bt YakEzing the

enabl ed to send packets u5|ng Bl uet oot hTM
data. dhernlermation sy theadwaoeted toaarrmmnmm:emn(maaom msolwae & the

se:rvmévI ?er%gr ;Ig?e r‘rigg'l?eg Lgl?caﬁgﬁj ge%gﬁrggbs 1¥e %1% V%fr?%n‘i in, tb%%egvlce level

430, thrf pacbetmnab/ batdowea tdapreahd Inlttgleﬁffot' Hlﬂlvﬂﬁf Vig Qidcleeditismisnfon. There
e, wreless medium and the hardware characteristics

may b8]a plhﬁglltiy gg P’é’dﬁﬂﬁgﬂﬁfam’[gdﬁ%] &-?r@t vglré?sg Q@eduns. Jor example, in FIG.

4, moddnk ¥ 4c@Ratbld BicEdnablel o AR PEILBS KR8 XML Ghdunication.
operational process may cause nore than one radio

Howeygge rmdicompdas (s aderdwase repoprediincednde dpdicatadonly 4o bepdeific

t r | re
erele%%ﬁl_?ﬁﬁl%é Ig%c{]lgnj?gglés:eﬁ g&l %ff%g{ﬂ! tg% % og%grngmumca 01’1%81(?6%011 the
requiremayntief the tvérchst madjumi dnl tvaliHrdsse sRaanedtys o eflto fddém,

as those grouped at 500. For 30 exanple, these devices
[0076)ay | NEIQLdeliciistdd dfuatiandbets the i ldéﬁ:hbétgeﬂér@lary operational

| ong-range w el ess comruni cation |ike
Procesgmay| UL S faapcge 6%1%%‘(?%‘&“? AgFomecy Sy eltlé]é}t" h‘qsm WCD 100 is both

transtliftn@ ah@ fecBR GRS SforM i Ha GARTENE @b M8k t6h BvALANuIHRIR 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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[0077] Problenms may occur when sone or all of these
comrmuni cations are carried on simultaneously. As
further shown in FIG 5, multiple nodens operating
simultaneously may 5 cause interference for each
other. Such a situation mayldé encountered when WCD 100
is connunicating Wi th nore than one external device

(as PreV|ou§%y described). In an exenplary extremnme
1onylike @M, Wireleshiiadseis eompryieatios Al Blugtontn|ni lotetriehaccess

pmn@@éhéﬂﬁ&ﬁa' Lh RV AN and  wirel ess USB woul d encount er
substantla overlap since all of these wireless

diu .

o071 OB BRBEARS) W L6 ok £ O iy i on

simulfanedugdly. oPspﬁmheardhmm irOFIE. G, mbltiplonibdbnsaipsatipgsikeilandodsly may
retrans ssion of these | ost

cause i poe oL SHRET Sich bl P RLDS Fiseunt e paoR e 100 i

commiinRbEnd @itk SRk then beS &HAREM device #ds ﬁré’\ﬁ&fsl}ﬁie‘sé}[bed?nﬂ an exemplary
therefore, overall comunication performance wll

extremegase, dsgicpwite mpdems sipfpltargoyplsiicommunisatingge Bluctooth™™, WLAN and
w1rel&9m@be\$(ﬁﬂ& enchftePEBSEREal 'oUé’rﬁl% Sllrgg all 'oFth%Le @%és n%lﬁums operate in

nbodi nent, seeks to nanage uat1on
the 2. Q\Eéi’zé)aplhs‘ﬁh&ailnyerfcmﬁt |sb0wm gs anonadapwing p@tisn nﬁghe Ifields deplcted in

I so t 5 interference
FIG. LS G5 Bl I M G e R ot Ple i hos gt
Retragsntissipharkdnlives fia® futBesitileZ@6ts be 136d td\rotahi&hi@ &8t information, and
connunlcatlon devi ce |nclud|n? a nultiradio controller

therefprsgereral) spmypunieatiopperforanaget Wik atdeashlparedunervif theaignghisinat lost
comp¥fely. 1"@9: prén@ftintibRNA lt 1669 3hE Bhb&lim dée%ﬁ% qla atic

managi ng Wi rel ess communi catl on nay
situatipPOw QIS pogsibdy eamdlicting Cﬁn@unﬁzatlommhwmﬂsscmIstmulﬁmiemsly so that

el B R DB SR DS Wugwafezasmed
ed to th er.c rol systgem of 100. This
1V A SR St B iod e B S POl h 1 adi o
dens_or other simlar devices in connunlcatlon
10078106 elo e 28 epbto BBy AnpeS agmpnaice e Raks Bl 0B aiditigal
controbySdedtatd to Wakhgk®Dwir¥ield &nﬁﬂmﬁca@@ﬂﬁﬂag%%%&daﬁcémywm 100, as

SOone _cases | nprove over al W rel ess comrmuni cati on
pictured in G et inelydesaambtipdio mﬂ@bllﬂrﬂw(@o@ a¢condrane Withat least one
IMR ntrol
embodliglgn l%{%éseenp ¥en(t§n > MRC 61 66‘ Vs cla‘é]ﬁl%é toathe maate{g ?CYH%I‘OE Fys?em of WCD
100. 'Ehlsrmuphng ensbles d\fﬁlé@ &0D GmSlehﬁmhate Ozlil’mﬂﬁth@ afoders anether similar

dev1ces ﬁrrﬂ 8(%{1)1%9%1?}%% | le%hg{s g% éali[) O3 xflfell ° B@g Iog%ﬁq%iie]ssystem of
WCD 18Y. While lthiﬂ@orﬂiéhfa'tlbﬁi ehia9 ik Sthé Qséﬁhp%@@ve@ﬁ%lreless communication

cintroduced in FIG 6A in accordance with at |east one
efficieag oy iVﬁ%HtIOB,fprﬁbiém@ pay epeuriwhea WEBN 00 bROsS buisy 6. gideken the

COIltl'Og %‘EMO#W (ﬁFl l@lﬁﬂ)g@a V\fmll(fllaasﬁ%gé&tn ﬁr@erenqt%y@éﬁaous

or recelve mast er Sys

operatiRadi bo thookemsniGilidn andl ndx%commhﬂrca@temla&ﬂ)ﬁso may al so be
referred to as "nodules” in this disclosure as they

[0079)ray cOFIGAGB discloses in detail at least one embodiment of WCD 100, which may

include multiradio controller (MRC) 600 introduced in FIG. 6A in accordance with 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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supporting hardware and/or software resources in

addition to the nodemitself. These resources may

i nclude control, interface and/or processing

resources. For exanple, each radio nodem 610 or

sim lar communi cation deviceg8630 (e.g., an RFID

scanner for scanni ng machi ne-readabl e 5 i nformati on)
al so include sonme sort of common interface 620 for

other é@ﬁﬁ%r@@ adyragsodietrplerrad it asr“magntes bin thig diselos®4@s thas nay contain
suppcfrf?é%\'lgarrdwﬁjel eluglf & tga%&é o 1‘6&’% m&ﬁg?n {546 6 %élf] Irhese gasources
may i6¢0dagmtrol mtefesd abddot procasinpueson@td. dfor exangld) el radio modem 610

. mpster cont t ol 640. ossi bl e effect
or sl ”ﬁa%’%’“&‘&‘?ﬁﬂ?ﬁ} E Pat ot B Rk forSeimyReometins readable
mforrﬁ&tﬁii—’lﬁ i@ also e 88mvisbid bNcotfdod Rfertcé b2PRr dbSENARSENe with
respect to FIG 6C _10 [0080] FIG 6C discloses
mastey ﬁOIB{?é PetsioR) dhsayicairts ¢l ppfogpation, qommnangs; gie|ogelirrige between
radio ﬁfoﬁ@&ﬁ GRf sm’ﬁﬁpdﬁgges'd%%ﬁ@ W@G@ ar\@“c&lﬁ/eg'gc% hfﬁl%tco 1cat1on
mbodi nent of resent 1 nvention
resouwmwmymndcsmtm‘e 64peThe ponible dhtoffshaimng Mnmstambn Tesources

it JF5L RIS aﬁ?%s%&gﬁ:pe@ﬁnzﬁwa@& Sy 3RS o i o

T ARk ENE IR TG NP

MRCi606 @f avabideicetviithle [éS66R eﬁﬂﬂﬁﬂﬂéﬂt Bthe BARBNGSvehBort. "B, this system
nmuni cation devices in service |level 430 in an

MRC ég? BRpEecelye Oa%rl%paé drtanfion e st PRSI S yStERVAE WEED 100,

f
conceﬁﬁ%’fyo?;%ﬁ%ig AT BRRGA0AROR A Mo dEhuf i e
varioug ;ypdlo ccamngmchtmnsievms)g_n sehecedpedl 480. nMRCS@ﬁ(I ©ay Lse thigdhfermation to

e R S B RSP SRR 25 650 bt

avoid syra@ficaial IﬁMBleﬁ&YH@G/@Wr WoBIRmS hlaydSa8GltenFhe Y¥eiiba0 of WCD
are 20 trying.to comuni cate on the common interface

100 a@fgltlﬁé?ﬁl@%“vd incg thevarious applicaonsdmapnlicetéon levil g frethe operating

systerh ﬁﬂ@ﬁt‘éinrlgvé? Qbh tﬁ@gﬂyﬁﬁﬁlﬁeﬁioﬁ%g{igésq &%mﬁtlé}e}' 30 and MRC 600 must
I nformation and radi o nodem cont rol or nat’l

all shepmghe lsane ngnmghlaytgm, systain, délyysngayeorgubelnaf albas@bctef)ﬂ‘ WCI‘D 100 are

wving, A 0R e DB R B ooy’ S
mfomnﬁ rdgiakténg Hotlh ORI dnSrescRBls stk mfonhbﬁmbﬁm%a@ infldem 610
iffect of MRC 600 is to be realized. 25 V. A wirel ess
control gyformatien fay heemsns dedayied cnullaiving aay hemaficiah afferct deom MRC 600.

There:t%}z‘eg %%Wt£r9 98dd; agie héfuld e %&9@&@8‘3@@ ﬁ(@%&y Qhsiflve

mul'titadi o contro system

informggien isdamareduf thh beneficeh sffead nEMR 6@ isenbe ehlitdde pr esent
invention. MCS 700 directly links the comunication

V. A wigdens compuofcatimdddvés i8d0ding 4 tultdadio @aostrd49sttd MRC 600.
MCS 700 nmay provide a dedicated lowtraffic

[0081]c onmunFIGa 7 AdnratucecMRICE6F00s pagtiof Y infudtirdéio &ﬁntr&@ystirg (MCS) 700 in

SItIV i nfarmati on both to and_from VMRC 600
web 1605 accor ance \x(rlnh attleast 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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[0082] Additional detail is shown in FIG 7B. MCS 700
forms a direct |ink between MRC 600 and the

comuni cation resources of WCD 100. This link may be
established by a system of dedicated MCS interfaces
710 and 760. For exanple, MI$ interface 760 may be
coupled to MRC 600. MCS Interfaces 710 may connect
radi o nodens 610 and other simlar 5 communi cation

[0082}evi cesddiignelsleipiiss oy in Fie d8E. MES Hi0orns 4 direst Halt baween
MRC @00k &2 %@mﬁﬁ{mcaﬁl)xll R:%J}Qes%? IWD%%US 'This\{ﬁk'ngy%@{abﬂﬂed bya

to travel to and from MRC hi's
systerajof f¢di¢atesl MLCS mﬁtfamd 1 @uan,d Tﬁﬂ IRmm glea:mpln,fM(ES nmexfadawcit) Iﬁmy be

couBLBSHRE' R, NS IBE1 LMl UL R10 19 By it

commuaithtial desrycfet; 630 ANICST 08 R ofde iR FVIRCa® Ao rntiiyn B@m@?ﬁﬂ@ for
tolerant, and therefore, the actual arriva

allow%z% ld?%lr’@erfsﬁf‘r& rREQITYHPde davel & andofrarn ARG H0P-afn this way, the abilitics of
MRC 606 b4813A6n Y SRR A IBBE sinPibali 08 nﬁ%%ﬁ%ag@%&%’stf:%&lo Asa

del ay sensitive information is I rect
resultogpy pfqepationrséllicommymisated by mastsneortie] kysaan ﬁ@o wfantfiem MRC 600

may b%%&ﬁéd &e@ﬂ} t{grégn%,f%ﬁ%@refoieo g%Lmé_lh%q?zﬁftgfg (rfglélg {1\/(;8 !ﬁlgl?l()n does not

IS seen N accordanc
substaatrhlfydinfteerice efstérh peyforamacd. Omieithed Aand, Afl dEARbERAIVEBYformation is

.. npw recei ved i NRC 600 fromat |east two sources.
dlfe“%@@tl‘gﬁ? |7§@&nd&%e s Wshiafer deomt the doadineRd thewmayieraopiel system.
o MRC_600..t hr h 15 master control system 640. In
[““83fad di ti ofe efest o{ M2 W04t scamen R 7608 erearéace yithablegag ene

embodiﬁﬂeﬁﬁ/of tﬁeﬁﬁl@éetn't M& eht 0 TR EhAlbn ENERk F&f b@n@ﬁ? MBBrom at

stingui sh between these two Fasses o
least twmsewﬁm iSyateanldvd 420 auy @ommmg Itg/promlleagtfonnalttmnan MRC 600 through

ude t hat. t ypi cal |
sl UGBS S BLOCFRL O SHEAPLE S Y
sensitiva mfommné;g galﬁ\vgﬁrﬂd b NK]I;STT\ACEB \AI\VL[%%G@O nRdadidtiHeQisABEMRBN these two
uet 00 priority
Classe§ R e i et aovupesy: Relats il lﬁgwﬂu%t&ﬂ B mplﬁg%mfonnatwn

that tybREI1P BEGInbi chaBBE Wh&Ea 1A% ﬁl@t@npls a%h@é'lir ¥1'1%5g134 Mmrﬁlﬁﬁ'c!atmn such

time/non real "tine), etc. Since delay eran
as radxonmdermiormmmmgéﬁ’mﬂmmlm% WLAN, my phrent},enhfmmaem that may

be de 8@??&5%&%@% Fl%zls ?@12{, gé’rvfég ﬁ}errgclggs (ﬁ &f’ reia} H}éle/non real

time), sen Sitde ey |twlémnnmfdrmmi¢nmiaugbe Snfadqubhis it rﬁi}dﬁf‘dehvered in due
erational infor biggﬂéhat frequently chan

course e ERBIRl SUFER CAP of WRTY A0k ChlfFreet vebn dokimensitive (or time

sensitiVOEhRIAATN MEAM £ fealiGRLAS RrABHAL oz gﬂl tﬁ e\%ﬁéﬂtgﬂ changes

del ay sensitive information may nee ere
duringthe equrseyoffarvinsleds sopmegiien, .an@/th@fefors,dnwummmla&mdate Asa

t t .and . 760
L e Rl A T R Y
moderﬁ)edi dytheaphk el MESiinkdica T 1 ©mdATHY tb RC @00,4ded may include radio
d y1E:gnse .to.a regues SP MRC 600, or may be del.ivered
moderp Sy RO Gfipn fHor H‘&né ay SensHiyE aif%%mngwtherfggwded in response
to a regist BEMRICBETY oS b P Be dafelddl aE a l?@suﬂ 'o% 4 léﬁa?ﬂng@ u‘MJdn) hE3RE Sditings

to synchronlzatlon bel ow. . Awre
during teaRpisientas Gﬂlld’é@lsé@ﬂsﬁdwlthl msng:t Y mlslumnbatutadaelow

mul tiradi o control system
V1. A wireless communication device including a distributed multiradio control system
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20 [0084] FIG 8A discloses an alternative
configuration in accordance with at |east one
enbodi ment of the present invention, wherein a
distributed nmultiradio control system (MCS) 700 is
i ntroduced into WCD 100. Di Q0ri buted MCS 700 may, in
sone cases, be deened to provide an advantage over a
central i zed MRC 600 by distributing these contro
[0084 o at ur G $t diselpycs g plianatisecosfigyratonip eeeondanceivithiahleast one
emboMn@-thhe ?‘x'-:es t iRl w@lel%ﬂpzﬂh lu?eld oRUIRHRG Cgf trctﬁlhsﬁstem CqMCS) 700
conmuni cati on nmnagénent operations nay Be ocartze
is introdncetl énty YCOUH0c ddivmibited MOS) 70@mauria eame sased) badednadi to provide

o RO 5 515 e T B0 s

neces€XABRhSonciRYwvilken WU @0 NA S rdshit) d SabRantfh] ¥AbR Y tRfcoRSunication
structures, |nclud|n? the 12C interface comonly found

managemen PP QNS gy dedessfizedde heowsioug sompmpnicafipn rggyurces, such as radio
modelglgg'i i@,i r@&cﬂgﬂﬂ? Bids A&t l@? célﬂo%éﬁn%ﬁﬁ&a% 21} g{&ﬁb whgler

evel opnent. 12Cis a multi-naster

[tip | 609 .
o1 P S0, EOODh 0T s 50
structutas, andluding frerl’C itwerfb2€chumoniyfoaidia pattable alsétrdniodevices, as well as

co jcatign |4 n._informgtion line ang a clqck
emeref R TRGAR o ar T Ebon B8 ik PO R E BB 7 3 gl master
bus, waRFdNRRltDle B Ear K Rnadted o ARSdeHul Qhdedch Dn€ bACAt as a master

i.gnal. and informatiop to a recipient device. SLIMus,

fhmug%sn%ﬁt% @ dfe fapsterarftn I'Gbus porsaingatdegshivest epmmunication lines, an
inforniidn Ginf b4 £ BlobBlind PWhRLE Rhevi@YREs iiBahado 1S trﬁl{lsn{ifaﬁ SSsles a

50 Miits/s or slower over just one Tane: 'S %elng
mastetileisiieusinits both itviolick sighalcng tinfyrnRition es s ercipidmidevitacsl.IMbus,

P l.i.ance to repl a today's .1 and | 2S
on thel i rm iR b b ot R bbSical G Sty oretantes a0
Mbitsislog sRREE o jhst 5hc RANER istHhalk develop¥DbEMERIdMEE InduldRPPlocessor

700 djrectly links distributed control conponents
Interfar AMIPD Al 40 Heboe Hiny's TSOAmHLS HHaTio@ONhiky iopiae more featurcs

and“ﬂﬁ§&ém§gkggcggﬁgg@&mqgﬁeggﬁg%aﬂgﬁ?ayy reside in naster

control system 640 o I's inmportant to
ote t AR : t 4 w0 § R
wﬁ%gr oces Q%rt Sgﬂé}g cﬁﬂgaﬁfﬁﬂﬁsi ?ns[ﬁ{lﬂeugédoér:ﬁ(i!{/FB ?%%Pégsé%@;%i IPr%dﬁ]tka 310,312,
320 anglndlOneynottes dggitiuredaoytre gpmppnén 784 sig reside imatisdeecontrol system
it hi . 100,  The addi,tion of 700 provid ,
40 oyt I PPisaimppratfa 851 bohiobutcom!d ep Betant Tphown in
proces3éd JO0i i Gotderhiddd cﬁ%ﬁﬁal thils ¥fibbdibhiTRhd ARy QIR ih@nd rggr% system
the various 2 istributed control conponent’s 70

5 .
module 5ty Wire 18%eHi additioash MG $rdo pigivisles o dedicated Ipweraf§a
i o i i il i I )
o BeSECAPRE e SELR By 85 53 798 e v

distribptedponesitcompo@ensd 703 n WCD  100. Distributed control

conponents 702 in radio nodens 610 may, for exanple,
[0087)consi sThoéxenZsy embeatihactalistldded a0 8AGE UssctiVed with more detail in

ontral].er. 720 and chroni zer, 730. Radio activit
FIG. 8@0 [}\A{ngﬂog Iforms a direct 1?1%{(%etween d%stributed control components 7 Oﬁl within WCD
100. Distributed control components 702 in radio modems 610 may, for example, consist of
MCS interface 710, radio activity controller 720 and synchronizer 730. Radio activity controller

720 uses MCS interface 710 to communicate with distributed contro] components in other radio
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30 720 uses MCS interface 710 to communicate wth

di stributed control conponents in other radio 21

nodens 610. Synchroni zer 730 maybe utilized to obtain

timng information fromradi o nodem 610 to satisfy

synchroni zation requests from any of the distributed

control conponents 702. Radio activity controller 702

may al so obtain information from nmaster control system
modeg @ 19.e Synchronfzen i3 Qingy b¢ biilizsd te obthimdimiog mfomenivn O4) radio modem

: . ] rf 620. result, a 5
10} B U SRR LR850 80 08 St S Moy 02
Radidt aatiwim:td b@tmgtnbmhyaygﬂm ¢hahih ﬁr[fgﬁ:ii?ﬁioh fffolﬁm@hstemmi‘glrkystem 640 (e.g.,
int erface may be_deened del ay tolerant, an
from g Bited £ Bl RpagAeA LT O Py St Bferiopp20. s a result, any

inforthatoRArcOBiARa QDS nitRter SHIART 3RkdrRbhY 1 AdibYEMRSE controller 720 through
communi cati on system perforhance. On the ot'her hand,

commgpp| intgefcey628 appyi bejdgempd el pyriplaran, andythdsefors theaywid! dyivaltine of
.. . 48 - r ntrol

o B O A oL SO b on

other Harsl, all Beltesknsiting indbroeoiop onmerbe céiveyodlyy BIGST00WRciharefore is

. er control,system 640, Some aspects of this

msulageglﬁ%% Zipte ?rP,_e‘?%é@g‘ ‘?Vr?%ﬁ?qi{%%ss or 300 as, for

[Oﬂssiégrg: %ﬁpgegg s Isggqﬁi;g ffl%s}rl : eec{%g%rlglncggigggéqt 382 Imta?f Coxist \rx]rghin master

contrdl QR I @ Sord@pedts BEBRSRmp3Atht nty TR in bR SR 8bMas, for
priority controller 740. Priority controller 740 may

exampg, a uppipg seftwase paine giat meniters andedaydinetdetis bellyidref radio activity

t i | ori . h vices.
conn oo SrAELEE PSP HABATRL ARUERR Gt
740 may be etlized tp monitor actico ridicinbésms @40n ol endetdrindde PIRE@BMoOngst

ctive_may regyes riority information frompriority
these e o PaR 7Y be deifPpinien by AR airapsiions Sered gy controller
740. NRtEhY that bebink ¥ctBRHhiyolel @4st F1AQit$ thbhddioh Renl ﬁlicﬁ%tﬂi \é@ntrolier 749.
ma

priority of the remaining active radi o nodens my
Furthggemgdgmsthatgodaecsive maymptitAriosity eqptiolieioi4epitient thesrelative priority of

. i r V. it , C it .
e el kSRR AR 1 1) RS NS RHD pdacons
usuallyg onheosidened delayl fasitive becanssit schaiuBtuptated ehery aidéy madéns 610 and
. therefore,  does. not freqguently change. durin he
their BB PR SR P B A: O BORREEPETI Fenuatly change
duringiBeé €6 sSdfQin abvecon@fitditatiohRbsnectit B HHb InIAARY; 10€ As a result, this
conveyed to radi o nodens 610 using common interface

informgafigp aipy g gonyeyed to diggnodsas 64 fHysia Aemmon finterfase sywen §R0 in at

j i« . one effect of a distributed
least B ¥fbdin SIAERHesdhl i B, 21O L1 System 25 | evel

10089(*20 o RARLHEHA:: B¢ Pril e ek el MO IHF R sek M AERBE System

di stributed contro onen
level 420nhayodontiyst to eGAd: ddlay tatbahin idsmadios td dibtibesd ¢omtdl @bmponents

conponents 702 in vjce ] evel. 430, such_as nbdem .
702 thé?ﬂ%ﬁlﬂﬁ&?}" e%ﬂm% sy &1 ,adﬂﬁVFe@%&tﬁg\ﬁtﬁ@C‘aETOé&O@%PtSiW@ in
servick Wver 418l LiRR aWrlolerR a6tviBl froNdrd 76 halQchdnBE Belay sensitive
) di stributed control conponent 702 nay
information with each other via MCS 700. Each distributed control component 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, BluetoothTM,
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di sti ngui sh between these two classes of information

and act accordingly. Delay tolerant 30 information may

include information that typically does not change

when a radio nodemis actively engaged in

communi cati on, such as radi aznode information (e.g.,

GPRS, Bl uetoothTM 22 W.AN, etc.), priority

i nformati on that maybe defined by user settings, the
WLANp gigf prioriseinforgation that maybe defined by wsmgettiqes the spatific service the

e Si.nc

radio o FRAMA0S R b i fino) bR s Uy LGS oupippcpgprees
mfreqlumtlju & ngyUresielibgredrnsduercotsa by alastsysinen GARnOE40EIWCD 10013y

100. [i¢cna3] .Alternpatively, delay sensitivye (o tine
Aerpfiel, RIS Sensifv GEBR ) Rioriaoamey inelide s athrapdem
operaG@il fifér8fAadbn that BeqRhil P BhdnBe during WeMul ¥ oEHINLRSs BdHneHtibn, and

the course of a wreless connection, and therefore,

therelpreginarisss immadiniatrdatsy daley sem@tlaa/mgcemmn wsds pof oy debiv eredh directly
I e
betweglg gg?gb&g%ﬁlﬁtgﬁ echt ?5@&5@7 d2hgﬁci 1¥1§1;f ﬁgﬁﬁ% dffegi Elérh ?{%{C?ﬁldomzatlon and
acthlTS’wonmlonfozrmtmmn Dby Seaﬁtlvmnfqrmabm may b¢ plfowrdasdum tEsponse o a
reane B AR LB B B S B e s
with remwm sﬁ{chamtﬂaﬁﬁngselbn radi o modem which will be
di scussed 10 with respect to synchronization bel ow.
[0090[ 0090 1M¢fSSnieifabd T ACEay BOuddBYo 0§ E&@l% HonEAEHRNEE mation,
nchroni zation information, and (2 ransm t
and (21) epvmitidaifissiogror pripglization altfpwtionﬂvemmn vaousaadie eefivity
controlRfsi 28S I{ ﬁfél?tﬁ)naﬁg r\é‘éﬁ)ﬁi\/&%tg{éhrlgﬂd rf%eono';@ u&ggb %J}Igﬂlmucate the
as previously stated, |nter ace
radio payametais ¢t erct dedny scadiie fpam amohiesliing peitt @rvéevdeMaS interface 710

vefr a.conptrollin oi nt  of
can b AR5 eeh UL G ot PalOnibn ombu b Ehbe shagsd it any
other ﬁmd@diﬁh(wmittcb@l@llﬁﬁﬁ the iMHIFMC S i@ RROY 1 P BomhAbRH: Wit of view.
any other functionality that could |imt the usage of

[0091]VCS | NTRY donG81 of g1 JeAM M BIDGANat Ry thaBIE/d¥6aBa radio modem 610
00911 The control signals sent on 700 that may
shouldbrils pap sadem pariagice VR dincs 1o sty dotsellst72Q may obtain this
V |
o R US5GBS BSR4, g o v
can be; &dle@ampid,dhatse q:iewk oanCindvivii(4.61 5 aw), sipnclbcloevenein BBM25 us) or

s e YA RN P B PO £
610 mﬂfi Een@ﬁts stdheiifioR ealfiohd ﬁH&f@l?ﬁh? Bachid 56%1\7'1@ c}e%ﬁ:[o\llle(' E]@@requests

or any multiple of these. A radi o nodem
it,(2) 8 éfﬁlao medens yiempldrne eeftrenceiineiasged (orsduhie dia(lds)VBAﬁlyhandoff) The

latenc ?eg]'uﬁelﬂ&g £ thy sﬁﬁﬂfoﬁfya{l&{ si i RYYERLE as 051% Sge é) (dgl.aé is constant

em 1 nternal erence 1s ¢
w1t1unchﬁBWtrmcmde fThe rﬁxbédda)jsfc)m b lndken irmd ecvOMntrif Gt JchetRilibg logic of
g g ; t he Syn ﬂom zation signal is not critical as |ong
radio a4, Vm%‘“ﬁfé’ 8% constant 25 within a few micr oseconds

The f| I can pe taken . into account in
1009215 ¢ gl @@wﬂvmaw iahaéthcyl thy m%lpﬂ%ﬂrofmf@n the active

radio modems 610 are about to transmit (or receive) in the specific connection mode in which the
radios are currently operating. The connection mode of each radio 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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[ 00921 The radi o nodem activity control is based on
t he know edge of when the active radio nodens 610 are
about to transmit (or receive) in the specific
connection node in which the radios are currently
operating. The connection mde of each radi o nodem 610
maybe mapped 30 to the tine donmain operation in their
respective radio activity controller 720. As an
a GSMsaphsh eonrfegiion priowtyGeMral i;@élé% may hmaq:knomiedgp rab@rtiaﬂyrafﬁc patterns
of ngvg njtfﬁelg nrlsfggma;%%g@)h?%&eg (g%r@ r%a ?%)SJ pl%la!tje 161310 ac 1V1§% conﬁ‘oléer 720
whentrgli¢ medep i @ pedoates activt, whizhtmayithgn necxrgnﬁzel thai rthe7s7§:Gech\Mbﬁﬂibcuon in

-adi p_nodem 610. b o
asMER ﬁ?g%t?%mﬁwsmg?%n@élﬁ&c{ﬁ Focbllecd B ey sl afsavhich i
the reOépioh élaﬂﬁmmsomosélﬂﬁtﬁ Shots, BRGHSHRIRCon)! Ghd GRS sk, B then it

ty slot after is 5 the reception slot” of

l‘epedt§ ragpdSt §node gegus tuerirapgrispign cIRie empty slakoeespiioy slot empty slot,
momt%hﬁ’é and %Qexﬁ Bots! Wﬁe%pa@latfa%ﬁc }%@lﬁ}sttﬁeﬂ ngd dlg'f '??r%ﬂﬁe radio
two  transm on slots, recep | on

activigrmentyolidr G20, it mim neeis |tcngnqm When/\xhe aﬂmmassbmﬁst oane fin @iink to gain

S LN TN A

synchtd’:]ﬁzet 7300 SWiheis tHecscolad0GRdde: 610 if At E@trﬂf&hﬁ\: (or receive) it must
know edge, of when the GSMradio nodemis active. This

checkjeygry tings Wigthsrdhe madeam acivite gomyol sEnalirem its msmﬂvv z@lio activity
contrc}ﬁ%?md REmRE ¥He\é%rrﬁ1ﬁgﬁcﬁt19ﬁ’ dﬁmn@ gc&nht? c@ﬁ’t%i ¥s a?\ﬂ%rsn elther
(or receive) it nust check every“t er t e
allowimg @ disaldinig e yyansomgsionlof ongfiddl radio amm;mrss:pmbbek {d.9.&SM slot).
radio activity controller 720 permts the
VII. Acwirphassi coatnnoncatiRa didcaintiuding yin aberhatblel examp RO iaslisadibvagis
uh.eLtheQ aIHOMAng or disabling the transm ssion of one
m upﬂpfo?gaﬁgswpansn155|on block (e g. GSMslot). WVII. A

rel e S gommun on deV| cludlng an alterpative
[“"93\2"xanp| TR beiee coonsf Gantenrelion o eontdnie Wil gldgpst one

embod iR ¥ prasdnelrRahtionds BisSlbéddih FRE oQDET Oy FIG. 9A, distributed control
conflguratlon in accordance with at | east one

compeBdOAerrtinge te brelipred SeMdCE A0@ntpweavarsna distribgted coutrol
compcﬁ'feﬁ:t 70945 20 9’6‘5&1@3%}]?1%&0 tﬁktrciéﬁtjeﬁ) rﬁl%é 8@ nlt)cky%lgts778a via an MCS

conponent's nue
interfddonay elre;suhp@lmﬁbskd ctuttod dompariennT 04 mﬂjm@oﬁﬁﬂilize%ﬁé besgefit from MCS
al so directl led to distributed control
700 fog AR AR b T vafioYrsemygpisieR pameoncats of WER0P,
distri ed contral conmponent 704 nmay_also utilize and
[0094]oenef i ﬁ‘%’?%%o Fgo %.dhe inelusien of dishibuted\raniyelsgmppaent 704

&
o S0V ONTALA HTRNEN 3y ) VERAO T LRl o

priority gptradler ¢dhprowtadito MIAS intgrfage KA MOS inwrfaéroiad aillowmprlenty
controﬂglfrjl ?%Ol to sgds hf‘on%gttlondE rzlltrecel AR gtgﬁqt%@ 71?131‘51%%0%9%? coalllttrollers

priorirty con
720 via atlewfuatik: cb&ﬁectiﬁﬁﬂedllited fo&ﬁ@c&&&n&idtﬂﬁoﬁﬁﬁtﬁﬂdaﬁﬁn ?e'iources in
troller 740 t end information to, and rece

wWeD {fig oA TarEr oy pH i AR GRS o PP et Briits peptzoller 740 may mot be

deemed delay sensitive information, however, the provision of priority information 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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720 via a lowtraffic connection dedicated to the

coordi nati on of conmunication resources in WD 100.

As previously stated, the information provided by

priority controller 740 may not be deened del ay

sensitive information, howewvdr, the provision of

priority information to radio activity controllers

720 via MCS 700 nay inprove the overall communication
contredfopmgpagis,7(3f and F Ohapy Telt ipésten Mﬁn@@maw tiesppwiinen radio activity

B gg{ﬁ% t t.rhbu
Conmt;:lge?]t rol Eglgﬂr[rl%%ﬁ%nct% S gh&ﬁgéifgﬁt%% é%r es u@t% 1|0p1 “?ﬁ% eﬁleved of
having & atcomenqdaiecoimmunicedel wififio momdmmtﬂumd aciittol cbiiponent 7 04 reducing
Furt her ce syst

the o0t P o e dantia] BB Gk g et oy b relized

in coramanaRMedoareIofexIbili§ah METD oAl Net £4@R% Ha$ bE iR8EEd into priority
control —conponent 704, reducing the overall

contrql Sdh ithowtOHPITSERE RO, Woathes the Bpssagine bgatwermcmol components will
be de AP R1BGht J}%Qﬁsﬁ Ve HEBNisPn 6/\%% Téegﬁcﬁbiw? %lvgl?atb an this location.

contr ol erX| |I|ty I n es may

[0095H ntr Odﬁf(? de &80 V#E 'tl-%ro:p{a%éﬁoﬁa? gf'ﬂ’e&lo\l{'ﬁ{e e%nﬂz? c\é‘ﬁa&ﬂ? gee m he current

wor ryi ng about e Nessag Ween cont
altem@to-rmﬂmdtrsennnof the pmseldeﬂmntmmbneccaﬁmumbat&mﬁﬁ IWCHE 00. The addition

ot an RFEEHRE ity el TR0 e e o b W A cono
comp@ﬁﬁfsaIOIZQﬁ& 704 frlag 6bthGmptdie 1RNOANEGTBNA nSRASEn At b8 dio activity
ent alternative enbodi nent of the present

contrqlliscia0ioa 1esencBrHRRF it MEFEr JonVELsySEm: 640 dn datierabasimag, al
dlSth%lfted%nﬁ'l)lt &ﬁﬁﬁhé@ffof 000 QFe lgflﬁ(g{i ??r gﬂﬁtgglg}lt&? Q(%I{tl%:l interface, which

information'to ow bet ween con
providse frpumeity & coEmamchtivi doardinatimt ¢onitnopmesseging & WCD 100 when the
managenent of dio activjt _
mastef QRO 65 B RRRRRIGEE vt e el or
ontr ol m 640. In.this. . odi ne, all. )
10096670, | P EkaEs mepiee B@@fﬁb@dﬁ EESPS??ES%%OIWCWHWE with at
least IR efbd@idhcanbBille BRE Mvehtire 'H:AGHle MR p a@k&@bﬁ’ &R ludes activity

i muni ty to conmuni cation coordination cont ro

patterprsdarmyiting thah magbe fgoulgiskbyt MEC 4% orgadie ﬂctmtmcmﬂroller 720. The

n C t ran
e IR R N T —
least MessagedPeid farmatidrGalld@ed/ disdlboed danseissibd (19 periddEasdrmation,

o RO T 0SSR LR O S RS0 o

activithl oRRink@ ik pbi@sh 1%%Mugrarfd%h@1t?ﬁﬁélﬁiah¥n descrlbmg when
controller 72 The data payl'oad of packet may

the activiiy| Ragtern hagomes yabidond gihetbentbo dewmativinf patth ip r@@@mg or added to
the exg T( Qlliéd;)f;}-ll sah %A&Ec!g& aNERIS slh%))x?zl nf p%conglép OF multiple

owe n sni'ssion |
allowddrdisallowed periodsdod tmmexdismoﬂ at fe@wgﬁﬂ)nr(e gefkiperiod RX.. peafcihctdntammg

o e 08 Wb B ger s
penmt@ddld)r\p?édeﬂteﬂlfrdnﬂé)@f: Mnﬂﬁﬁﬁédﬁ@h REWMIE TWhHEIB BB iMibd example

attern becones val whet her the new activity
of MC%&&P@W 3 @W@éqoaewdﬁgl Qﬂntfabﬁs?édlt:f tp bet deatrebi¢dsreilrtgmoeeg., more

controir?ﬁssqgés% Whg%ﬁian%?} Cie tabl?%pt’o 1§au(§mwﬁ}1plen?%w%8/ﬁlsaﬁowed

periods into a smgle 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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25 al | owed/ di sal | owed periods for transm ssion or
reception (e.g., Tx period 1, 2...) each containing
at least a period start time and a period end tine
during which radi o nodem 610 nmay either be permtted
or prevented from executing2d comruni cation activity.
Wiile the distributed exanple of MCS 700 may al | ow
radi o nodem control activity to be controlled

traffig. Fyyrthes, ghanges i radipredlemcyftacdyitnmssicmg emywermendareysing the

Valldlgjf?l%ﬂna;dg”ﬁ)ea i hes ggéolgdckgtgto i nclude mul tiple

peri‘ods into a single nmessage

oo SR TR R A SRR R

600 oofadid szva\bbmllmHmHXQOraaé tahsrhifted of R4 VOO MHersigiabmaldes2Rtivity

penoci;&?{ i %épggﬁ:eéﬁélﬁaglgees '!oﬁigit?f glg%eg\gtﬁﬁg fgét%e ?gdtm mod}a/m 610.
Whild thE ahiRirhdb Iﬂdﬂeﬁqu?ﬁé%Qﬁtrcﬂﬁﬁé(ﬁﬁle %ngaln[(gxg/%n)véf@ﬁtten) the time
nmodem activity control signal (e.g., packet 0) may

referepge yigizad innpashrayizirthe SUity periciitocurtsnt widioymedsm prsirition may be
7 n

based é%QJIn\@/ IB? ?,ttlé&g@&q %zti dg Id\r/g’\ﬁrsz g)getrgﬁggi ‘%‘P%%@# Bgrlﬁogﬂ?la%start after a

pre-dgieneil eniouittof syxfchrdmmaacm ewdntsyhafve bedulved irndidio medbens B %ltematively,

tiv rad dem cl ck is th ontrol |
ottt 5 ARG 10 b r Ao SRS Pyl Sompsneniidof i detrpdiidined
arount) thd syzteh dldtk MWD IO | %abﬁ@e@&ﬁi'd‘fﬂaﬁ%ﬂ@%ﬁé &ds bPboth solutions.
current radi o nndenroperatlon may be based on one of
Usingzg dofipgd purnbgs of medem syachromizaiion ievents iskemaficial because then all timing is
I t

closy ERBAS G 80,088 AOABE! A L'l BBl Bod i Ceomptcad
lmplemaull’l tbanfmﬁmgrtﬁﬂlﬁg ol\thteasy stai okeiky Onltﬁe afhkr Hand] vl mmdgFB@sed on the

tween di stribute trol conponents 70 .
systeif S0P e RS 4° MBI e Sy e e PErOBR 1t BPOgESorpgining must
necesAHARY aglan el WhahattaieddRvRY baterd BlindMleh 1S AW MOMSm 610.

Usi ng a defined nunber of nodenrsynchronlzatlon events
[0098] s benghd &dtiRlty E@f‘i@ﬂﬁ@y bdRRicatel ab btgit A8d §8p tifle@SBtNere is only one

aligned with the radio nodem cl ock. However, this
actwf»‘scml%ﬁcems %fyh@re iy eed imshicdule g aptve qqtip¢¢é1ne$: tthet maqhem activity
contro\?\g%1£19n§3)r#@nsgg ase d& ar%ﬁ%(xﬁxtége%%cﬁg Fué)rdngé % e%‘i \%g,houq restriction.
The radarsinedent 610 stphibhahetk Hhetheﬂhﬁttﬁi&l’rﬂssmﬁﬂﬁ\tﬁfeﬁﬁ@ﬂstaﬂoW&ﬂBeEfbre

K tjm I ly.b nt ed enever
awemingcyipusl rffibion. AFREREMicad e aan br oty Gsbam

-synchfoh@atiod. 008&] thd Rdicxabdes bY0 RPArEndsH tﬁ@ﬁa&%cﬁd?ﬁt‘sﬁ@’?&ﬁte@&rst}, it can

start and stop tines. If there is only one ive
check yeyshet the gptivigyrsignal isig6H set (i shepldbedug to rgamleewléﬂmw not the case,

the racﬁﬁ trﬁo\ﬂ@m(@B Q%F Hlt?:ﬂéa n&p? %@aﬁﬁﬁ {VYtht RC %ﬁg t0¥ gflltP%zcﬂcr)] gctlwty
be set always on al1ow ng era ens 10
controdipe?%(l thromgh hmhrorn'&st 73 The sam@Rapphes if a(dad‘i)o modamtigikQeference or
houl d. check r the transm. ssiqon or regepfion is
comnefi Pl a5 PITER Y TG aL Bio FEBRALRAITEAI OO THbRbut of th
moderf @{hohirdriza€iBA ahd SRLCBRAp rh’&ﬁ?h ﬁ&sﬁn‘ﬂs@%r&&ﬁtmn restrictions at the
synchroni zation. Once the radi o nodem 610 has ended
wrongthe. ugrie Hit, msdlensiypttrprizaton/simmplsmped fotbegmdated periodically. The

more active wireless connections, the more accuracy is required in synchronization information.

VIII. Radio modem interface to other devices
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check whether the activity signal is still set (it
shoul d be due to margins). If this is not the case,
the radi o nodem 610 can initiate a new synchroni zati on
with MRC 600 or with radio activity 25 controller 720
t hrough synchroni zer 730. The sanme happens if a radio
nmodemtinme reference or connection node changes. A
probl em may occur if radio activity controller 720
[009% uns  odis agkrttof énformprtiemasquigioroservietsi ba MBS ig¢rfice 916 oeeds to send
RRde n/r td restrictj.ons
1nfon%r§}§rr]ﬁo %(%)Joz? 'P%d% ?ﬁiv@t}/ cogtgoglrpﬁrss ’522) bou P%‘f %vegﬁ d)ﬁ ihesradlo
modemsélet USlhg its MiZS aderfrec i7 00l itkadaliip. md'd%ﬁl 6 Ilmhey mdichdéa: time instance
i ess. connect.j ons, .the nore accuracy is required in

I
of a pEERF O ZHTER 15 OPERHEE | BIFrecdes P inSikacs refgerfiom Whih one
can calfil@E Iaee rddib AbAGH 6UE K £8% AR mi)pl%%%:p I\/Cé% %&U&Eate or

|nfornat|on ach|S|t|on serV|ces i nterface
commppiyaiieh davents osEHENE Pripo P ChoRe 3 @anvm@sst@noar(rmepncaumgde[m] may

be us&f“ag a\ﬂrﬁé’ regéén}%;%g 1%?[@%%8@G?ﬁokf7é§&ﬁ] A eg# g%% ir&is at fd 1% I%%lodem

that is red n@emdmmmitttag of red¢iviat @t that momentnisit am:l&mwdfasai on the frame
adi c, event. ted.to.its operatio I n, pr

clook gk fietiin bt fo BofmibBors Sl B Hlocisetkh Basic Fncipte for

such tAing i did B o hdi & &¥ehs BER U NI B A t Evepy ﬁﬁﬂieﬁﬁ}ée@@mt to be

pre arin 0 _commruni cate or conmuni catin Event s
indicgide trthwgﬂﬁs} P mavcalpulefe intorgnediate inpidents dsedh Tnjorder for that to be

551 jul f
poss l{l@ GRPLd ﬁ@ll&%’tﬁ{lm él@lm“t ﬁﬁ’l@]}; R85 ﬁn&ti&?ﬁggﬁt & g\ﬂ%ﬁ? ¥

I n case of rame e i ndi ca
PGHOdlﬂtseand@ldmpth This 1nfomm$umlehtyeﬁenmdma ihithgindication or the

conf5E 808 o bRV B Y BB e o
that tl&fcbﬁtli'olteh earf a(oqm?e 8 kK medg R bafia pbrfodiity i Rinfing. orhel@mmg of an
indications is that the event |ihé§r|o iC

event m%‘yﬁé?{"‘a:gé in g dpdicatiqaiigelhtor iaaarsbaimplieigly sefingdneora shesiggdication
mfomlpéﬂfbnq) RG89 HRY asﬁlﬁy'%lot o&éé ﬁ&@r medi ate incidents

In order for th ssi ble, the

[[IOIO@]ont r OM g%ﬁe?ﬁp%hﬂs t%le%%rﬁfﬁg %Jl&é@%&é’ed rt(?iag é%(}}dted on Ingodlc events

f or matT on about Perio
like: Sdlmdaleu borddddg fromihaitesd stitoemnatpically frﬁwhmamfh&ﬂe leotadatite¥land own

period b P P ST rotinions e o

issued bycthe aldiconsddnesh: f(g dEn e chBy (iRAolBE a6QNtds AbtvRiik S@Rhrony),
acquire a radi o nodem's basic periodicity and tim ng

@) On?ﬁ'éOQIF TG inghangs eatdudya bmdqﬁrorbendqvem #nel (3) as per the policy

ond cop gl KR e il SRR RO i éﬁﬁgﬁu@? adi o
[00101?]0t | Vi ToYat Fe%lttorng ln%r 111%91 of t11iQ gr]'? nventgoen V&rltgﬁs messages

t'hese ti I mng |Ca I ONS nhee provi
exchapgedibetiveen d)eeiﬁdbmmehmdﬁed csmhﬂditlaﬁorbdcﬁkmaﬂh & WIaN @0 ﬂa§ Be used

to dw%abﬁb? oscrebop ook e Woe?mﬁeé(eﬁea{lﬁ? %35"{@3)@%5 basis. MRC 600

-~ or radiotatvieAddnitolley/ 729 n$dyQebiler aTﬁﬁ&ﬁlléq@trhcflb BRI ORERLE Shtent of

be issued by the radi o nodem 6 (1) on network entry
controflingdhat sperifis medem.rhosvenen mdr%mgchm ht gy not be compelled to conform

to this schedule. The basic principle 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.
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(2) on periodic event timng change e.g. due to a
handof f or handover and (3) as per the policy and
configuration settings in the nmultiradio controller
(monolithic or distributed). [00101] In at |east one
enbodi nent of the present inyention, the various
nmessages 25 exchanged between the af orenentioned
conmmuni cation conponents in WCD 100 may be used to

IX. Pejirherl deviesh goinsrungatigptor dual-medé modendi o nodem | evel )
and gl obal (WCD level) basis. MRC 600 or radio

- [00103tt i vi Ryfecng noy todfIG7 IDAmawxdmplavgesceaammh dibaloged, o/herein WCD

100 i ﬁ%c€¥elﬂ@1r§£gg%égn\ému6}%\g\}él? St l)nt et Ff’g 8% nld Sﬁd)],%ﬂg{ﬁeg%% of the
phrase Opepphéraiddvizes v hof ifitentiéd tohingit 66 g%ﬁéﬁt%veﬁﬁ@n kag istused only to
i s not onl

rinciple is that radi o modem 61
fepre%ﬂ%ﬁné(t‘f eHge S@E@Fﬁﬁo nYC P B @lsoerpabieef wirelgssbiegpmunicating with WCD
100. BEdHUNRES ARy (R 1ffic wiRREE ﬁ&a%§etqq‘5? Mﬁﬁ %ﬁquQBgJ * \2@4

but is also performng i1ntern
commpgigption, Movelash kesbourdUil hY commBusicitatiia MGbieat beamningeation, and

wireldsS hi@u B84 lon chmubari s BB St SR G T GESe Piphera

devic&sIndgy, atlesst mmmymgmmmmceﬁe diitsals ﬁfgwduawﬁﬁﬁ@ kddidNabdem 1100
aCtI wrele nlcatlon W t

in W(%ig ??‘%hléis pRgessbleati viesc 13 pisy bopradiges ofclenpene pHfvgsaion over

headsetP@50 RAEE Alpitheit €8Boarll 3 1523511(1' ﬁk%ﬂﬁ‘gw'itﬁ phduldt 11448 the same time.

present invention, and is used to 5 represent any

Givendesppragiogyhicssin al leass WD moe mrishﬁrdaqgabb@arobomdmmgmmem

cons GRS 04 Ak GRS ) S T o

collisiopsivumnirezatd. oAs a msnlelamtegy?ﬁb@mndgﬁg Hilopeatiol B 8Réd Mdio protocols
and w rel ess nouse 1154

reeTM onnunl tion,

is neei‘?@f} CRIMAS "cfg F‘ﬂe BT REFPY®muni cation. All of

hese er devices may, at least in this
tootagly 0y BIC. eEﬁaﬁm% CHFIRIMary I@Plﬁg}eetaa%pf #denst prgcingpodiment of
the pré@ﬁkqmemi@ﬁ) A@alh%\fﬁ@eﬂegﬂale [He thise bRVERE DARIRrA R8dic ASEL

10 may be conductlng a tel ephone conversation over

aﬁemm@swmur@%@mmmueatmwﬁgwaﬁ) Mwytbxmgu dadl5Roderddio modem 1100.

t 1
Howel kSR Mo PR it of | B8 on e P B Bt rapagetit ol

“radiogfefel g‘;esftwa& ha@&f&iiadlblcﬁgu'@(ﬁfheku’) BEEhptinpOETe tHe@hly Gk Myeh(PHY)
the _possibility of experiencin

resourf A ARSI BT 10 1 % Grmelss Hep mastoadie SUEm 1400

includéd ét@éa@%ofr@&m@%%ﬁgdé?%t@&%r@atb'eféﬁ By QR Cadd®WiBree”) that may
rotocols 15 is needed to optim ze per?ornance e

share e BEX layergespyedes (o/e., lpa@@yvms]resgm@es pnteBha, ntcl)uxﬂdealamode radio -
moderﬁ)i ?6@' ﬂ{e\/io%a{mlnﬁﬁ ?és%rcgs mg udﬁ g{i‘ ﬁnﬁxgl%gl)%gﬁ%ﬁltéoq{egg‘&dm Etrl”) and

present I nven

a dualmlitrdeeomnﬂiclr ODsMp dviarabeal). a’ll"htfi@‘l/dcﬁBcS)n&bBrescﬁIré@mdyi B¥Embodied as a
ﬁwconcurrent conn%nlcatlpn wi th. WCD 100 t hroug
softwagy Biogrpyrnd/ordn 8 hardyars foim ée-2-» lagikelraice, g%@r@yﬁy@ﬁ ABIp etc.) in

a dual e RN6 HdAkMdRetRCAhnCRB FR) mbESH Hit&PR e hly Upclaﬁﬂle&] B, or

ot
alternatively, embedded in dual-mode radio modem 1100. The interaction of these control

resources with the radio protocols utilizing dual-mode radio modem 1100 is explained below.
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20 "radi os" (e.g., software based radio contro
stacks) attenpting to use the physical |ayer (PHY)
resources of dual -nmode radi o nodem 1100. In this
exanpl e, dual -node radi o nodem 1100 includes at | east
tmo radi o stacks or radi o prgtocols (I abeled

"Bl uetooth" and "Whbree") that may share the PHY

| ayer resources (e.g., hardware resources, antenna,

100104 ¢, ) JYithieapechivddGr 2h.cn eroaiplaryl dddhindfioe off oe@beparate radio

protoé(:{ﬁ% g{:n@dn{oﬁasi?ﬂé% %@ﬁ%{d EI3 %{ gon%rge Q% g)ﬁ%ﬂysli) %:] aeont ! mlés%)rn control

1226 hixhaBeMo. matagsiel 28 ¢adove distlogdd. TEiSAILY, 6RS eXaypldgandalone stacks are

odi of tware program and/or in_a hardware
show 3 gqbt 2 ifchgieal gléients thaj ey DsnReeyporpedinions) @te@ted gual-mode
entityl 'Stan@al@ﬁ@hiﬂé%%m%ﬂicQ Iﬁmﬁel‘uli&t éérﬁéﬁ@ﬁhaﬁﬂgy {di8ey ¥ hation from
nodem i nterface may be coupled to, or alternatively,

a systemptlessiiap physiealdryersdiererinniey babidesmitedgirelPisdo another devme At the
top le{nﬁt ﬁ'f‘ @?(?ﬂlgylﬂ% 1ﬁﬁl?(§eea ?e%FEtar c%acnﬂtl%g %ngwr\émp%_r%tﬁpa? gewce Which

tocol s ut era nnde
may b@wphmcmdmb@mw to 27&:13 100,104k applidatioe tpeaby tblide Bluetd@A™ in

oder SRR Bl A S h2 PP G Bl rois o
other 88A¢ds @hdyﬂﬁ Js@BRdbed tHYuphta fadas pr@&dﬁf@'ﬂvﬁe?élﬁ nde%ﬁﬂ&aftféh and
1226 and a DuMo manager 1228 1's now di scl osed

connepiign infarmption {gs apeuphsral dsyignmay ba eccsivad ky WEIR 108 Huowghtaopolling
proce§Sha %&én%avém okt gHa@te tﬁ!re a@:ﬁ‘%&gou tlla cgé%}/cg Qi?a atir time. After the

|ncorporate into an'inte
applicgtiematal @rta g8 neepbatInEidcs ((a'(devﬂ:é:{)(ils esmadnllmmhdsa@i 1ﬁimﬂh1$on to be sent

t hat C nf n fram. tem | evel
o e TP, T b B G Bt
and adiipﬁthbﬁ E)rdﬂ@dbﬂ CEhis ﬁiotdcbﬁsupb@@s hign&! IeveBEroPcfc@f ﬂnhR@le&%%ﬁ;aoket

i nclude at |east a_ description of a known peripheral
segmegtaliop and FRagssmbipn ondyhe comveyingad awplite oésavige inforwppion.0Bhe

Infom%loﬁ RrRRUIS AP {hat 2?%}{1519 'iﬁeln'b{aﬁalage}i' & &O%HIBTEQHOQ optional host

order to engage 1n wre SS” commu catl on
controbler IHW@PQ[H@B\,IQ&Q% Tigs lﬂie'bltma)hﬂ'ﬂvlvmlle(afmhmﬁndﬁnt&tﬂiac@ttdﬂﬂfe lower link

manag(F 5! (TMPP Ry R R shnd DT R b R THI v
1212 @ayp entamiale e Linftewiup SavkFRyiti€¥dioh SIG d6AE glti AN d1IRkr RGO A kel ated

z@ gl ing . process and then saved in _order to expedite
to establishipgp Harelesplink ety twewr swredevices aFurther e 121§ may manage

actlvethlﬂﬁs baRRL] GRdr r@ <[eretals g bty%aﬂ(m %318‘%' Lphe [)Qéeb%ﬁtﬁr&%c&? " Wireless

devices) is establishe ormation t
commmsatmen@r @prabegbtetbdmshetdraadsnmhstedmmngzml&rﬂwme (ma@M8 antenna,

Iude eas ic | ink controller .15 and
cte) g iR SRS Y oS WreopBe fe BBt ghgs of
Bluetdo@/¥ stdqek QQO@ﬁiay Blgb bt Plilgret i) a P BfléLleverSQDIBR ad: dRBlo8&hbove in
reassenbly, and the conve of quality of service
order ‘Pr{F?ﬁIYFe& VBRlessHgsmisgipp mmﬁ 18P &omy wperipfierabdnied evel
t hen be passed pplication-optiona

to a
lﬂﬂlﬂﬂost E%?J@V@F irethe Ftﬁlﬂ@qr@é@ib(ﬁfﬁf:? ytaglp 3@ similirdo tha;eémnemewprevmusly
descrﬂ%do‘ﬁ v@r (&9 grélemv@r {nﬂﬁ@ﬂk&f Khﬂﬁreem\%p r&% 0 uefécoothTM,

OoCo a ers,
there mamtu:dlyi 1@3'8 iéjte@ utill@ﬂ:dlto dcMeve wireless communication. 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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20 1212 may establish the link setup, authentication,
link configuration and other protocols related to
establishing a wireless |ink between two or nore
devices. Further, LC 1214 may nmanage active |inks
between two or nore devices2By handling | ow | evel
baseband protocols. Wreless comunication may then
be established and conducted using the hardware
wirclqsphy gammugleaien dhe prafileadoptiak lavgr @) %p H%O may b¢ nyedrto prpe the
[
infornt 8 o RSP R ISR BoL PRALL I8 352 Ry Bovide an
interfape detwaer dterupeer Iﬁyfmmctﬂmatlmdats@ mﬂeabphbMMS bind schedlders iOWCD
100, aﬁlg :fhee lﬂ»é/F: al]agvz\%é\e/ %\h %%2% ggilc 1c}1 §§; lﬁ@l\{\ng %]%gltgﬂ‘l Ohe hinks to

periphi ﬂéﬁb@n &.o\ich Ia@@f{ WF tHeaw i‘br&T ¥ sebidad furtir IldRide hERBR Tk layer
reV|ousI§ descri bed. However, due to the relative

(LL) G2An k22 msp bofhsstabirsh sislonaiabipairdesscomplupisationsyith other
wirelds§ 8{aB1AlRvRE tHﬁJu%B{ tHeQRS of f’%%‘cf?il F{ie)}set Efg-gg) f% g%ﬁfcﬁ\fsecomon to

VVII‘ ess CO ni cati on. m [ ar
Bluctqdile' prudfWibess' (isaskip proicRblsatsingtduaivnods modssie t1a00 WpimaW;LL 1224,

bowe SRS Ay 19, STl AT G8L4 B

have a?éilbst\ﬂntlzﬂé kffas by dedimativntdt & DuMe mahglet [ 228adopt i on | ayer
(PAL) 1220 nay be used to prepare the infornmation for
[00106) ansnThSARalMitRkW FEEEID 6 QEekhslatyicombindi 'Ehhe’i&ﬁﬁm
1222 may_ provide an, .interface between the up
Wibree o BuMocHark 708 #abityfonmanaging Foremunissiondnag dyelrmadﬂ réfli modem
[ =Y
1100118 éﬁ@&mﬁ@g ﬂé&?{lgg&rpgwlegmﬁgi%g?%cﬁgé% R{r ﬁsﬁﬁ?l}é{tg&ﬁo %{Jack 1200 and
Wlbreper btptkel24P atteshows sombime in 4 aaytaﬂd snrﬁctmhdianbbﬁsdﬂmmbmodntrol

fyrther | al .| east L
1226 vt Gl TEad b RlnoS Rt PR i e ol ot the -
mode eIIDIEAY | @Sy fMitdrihg@iubBsth BlidtedES Sar@naitr &3" ¢ejiesi€ from the
h the use of Physical Layer (PHY) 1216, which is

operatig At WEP 00 Gor FrbiTesel P LT BT WGP raeamay lso be
I

ST ST 0 M ST o e

modem 1190 invi@y Qéth@@tﬁﬁfmtl‘faﬂdﬂlam@eme spiratingmayWaD 198y @his scheduling

otor 85 AT Bl B8 e AR BRI TR oo
stacksenié aisb & Puborhinager 1BRY ﬁr@@ﬂlﬁ?%@ﬁﬁkmgwmiv@ﬁra\ﬂlﬂéfﬁduhng
Stacﬁ'1204 usable for managi ng conmuni cation in

informgfigp 1 0ds kiR Ry omsYe) ¢ hmay B s froughiCS 700 via a
direct BbRRBI S0 BRAYS RlaRhder §85C TR QhRALL
lrecstack 1280 and W reeTNIstaci %Sglaréﬁgﬁgggaggégkﬁ%gﬂmdﬂm
processig an‘p&vedlm glanagingthe wperativmakitic mdicghiossls gn dsomtsedbeld® with
e mﬂ%g% DuMo manager 1228. Adm ssion control 1226 nmay
8 as a gatemay for the dual- node radi o nodem 1100

100107 o 0 oFE5 18 et Ty e DS St P Pamesc s i

accordi’tﬁ@é WIS bl Ibast BnCaifddiriét of Beippehehd iRentibh. ODURIY A hadBYmay receive

al so be
mfonnatlon 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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provi ded by MRC 600, wherein certain periods of
operation are allocated to dual -node radio nodem 1100
in view of the other active radi o nodens operating in
WCD 100. This scheduling 20 information may be passed
down to both the HCl + Extengion |evel of the conbi ned
prot ocol stacks and also to DuMb manager 1228 for

further processing. However, if scheduling
layers, stchrasshrpegh sdmipsiovRONE0D1 326, dhistinfoahation may include at least

schcd&ﬁﬁ%ﬁ?oergqt%ﬁé% {ﬁ?’gc}h& kel the %}J F/gn ?Enmé)&g}l rqgggs coFi;Pé?tredqto OtHer active

radio meklemsrat ¢ mrwoEs F()(N(gdr M}'{C[Eﬂmn Kﬁp&g@hslyaﬁd&dtdbﬁve f’che uﬁgency
r,0ces i nv.ol v N man ng the operation of the
imvol g o e nimaion JuQHME B AR HaB S PEion. Py reduir

it to beldelivietdd frd:h BARE 606 Ufpect 4B IAINGE nSR3r 12@8'@5 ﬁl@gef] . lodL

exenpl ary DuMb manager 1228 in accord angﬁ
informggiogimayiacledmigdicaon infirmetien %@@gwmﬁﬁw irastio st@ekl\@T Ind) and

mchceﬁ%ﬁ FLE IR flohP 'e\Wl,bréem A ('Iﬁagt ﬁ% hd cp ?‘rent Lytate S’F %ach radio

determ nation o revi se Or Su
protogadr Indixdtion mf@‘tmﬂmh may utthdezthmglrtehEstﬂHMf ﬂﬂyla)‘deﬁﬂ\izﬁh frfzard to each

o AR TRl e 3 R Hormation

or transinéitting infoinl@ion TREH 9 cERAEPDIRAN, Wietkdr Rl iR rmM¥a queued to send
. .600). Saone information recei ved by DuMb manager CE
for ei retgpeds thy MEAFHRY gﬁb@ mfg@mﬁpa%q:egd for path pretachk gtgpg H'his indication

mforrﬁéiiiml §Sief b§ %M(pinaﬂ%% 51228 ﬁeﬂeﬂﬁlﬁ% gﬁ;h@&%@éd IerlCt_églg fnd W_Sch)

| east schedulin oA -
for th@l!lléiwdmbladm détheliwlamade nodgrasethat duabiivde raiid insdem 1100 may

600).. As .
shae G B TBF ST Bt VBbou R PR PR Yin g, i making
these sthkduling dosikibhy ®uMY Skt 0728 rhikt bpthid G SQBRIaBEV N eRBders,

i nformati on, may reqU| re 5it to be delivered from VRC

paramgists &SWCW%IS@WB biraregsion eop@lJRE6-MCS 700. Ot her
informati on may include indication information from
the BluetoothTMradi o stack (BT hid) and indication
i nformation fromthe WhbreeTM radi o stack hgIWI nd) of

X. WeIp anaday pleaperation iea biw-peedr netwit suqbrastWibote' ™ | ndi cat i on
i nformation may include the current state of the nodem

[00108 t h rH@aﬂ&AtdmsChaeman &Xadlpbirpwmmumbat(oa sgenariotvétehen witekess

netwoﬂ& Or - Uee g%t% ltq?a[s % }fl\é?e Y rﬂglg]e*q\.{'}gﬂ?, WCD 100 may

actuallyel:ret;ﬁttmmnﬁg ﬁﬁﬁxl'o) netw\bt&& Bednck hW(ED 160 inal 86 MRLh&RerGEBHEa
send or._either protocol, the urgency of the

Bluctqofy Savars i 518 AaviFo | S Gaeh thi el 2 leypowphngwork, such as
Wibreb M iifeRldi @ owl vt BB OB 045 %&%

' ret o determ ﬁe Ig,H::hedulll ng e.ma.%,ch 1‘?’%4@%8@\? plé%%smawh
includingaesopttiesy fcmarelersam»mmumfcammae Il heib condigeratiodevince N €Balt00 is the

1100
s B R B B B T 5 e v
commetic@ifods of shenikndig rddio mbasles 6101aduddr Y2 @RE InStaRS con® More

a 8 nmust_operate in accqordance with the
spec1f118?l glgce E}oﬂ% device 1302pand 1304 are operating in accordance with parameters
established by WCD 100, WCD 100 may alter thesc 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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paraneters and/or instructions given by adm ssion
control 1226. X. WCD nodes of operation in a | ow power
network such as WbreeTM [001081 FIG 13A discloses an
exenpl ary commruni cati on scenario wherein wireless 20
networ ks have been established between at |east three
devices. In this exanple, WCD 100 nay actually be
participating in two networks at once. WCD 100 may be
[00100he madNowr rebfritgtolFI&. 188, enas tpndiidmaetocetariniis disdbsede Again at

L T T

alreadyalic mastdSeh mamyoef Idwpowaleplces indluMngnd@t Bldre slave devices 1306.
resources for wireless comuni cation. In

i ncl udi > .
To exppnd %tﬂ? PRRYIONE F’Eﬁﬁﬁlpl%ﬁ%'é’owefw 384 iy bs g “smaieprighvatch
enabl&P&Qohﬂﬁn&a%@&ﬁ&%ﬁM@P g ld\@%@%hr{ﬁﬁﬁ%{)ﬁ cdMBidORibree™.

.y be able to nandge the conmuni cations of one or
This deyice maydieovinderslyeoupled td ethgrdgeices likeaymilst mesmaddood pressure

. ' . i I ' bhaot h ' 02 ..
oGP0 B REE A AT ARV s
mastegShaiydlisthesd otyer WEBorlQRyicGD ol @ torpathed phesioloBRakinformation about

oper at i onal ramet er n needed in, order to
the Wi dhegr etV B Aih oulfae BesrsRtedde pryt deyyeo capable of
wirel RERdAMaRIcBYonEEudiAL a KBVl Qeleind deeaddty, NP3 BlaberOhiealifl€ ctc.

control systems and/or nethods previously deScribed in

[00110];'i S dF§1C§09§el€n?er%iﬁé lovi-BOFE et TR Hibiel! 5}% aal@ for a device to
13B, a nore problematic scenario Is disclosed. Again
act as gtslave imene nefigorkande miestee i apthise tetwerk iatnot yasvailahlee dn addition,

V| (g wer device i al ready the
belaBEAL IS e hUTLE, b AR A B RO G B P SRl rer
devicarduans gpasé avdord@ivice esnsikd3ifions. Torexmapledif deviedE304 was indeed the

revi ous .exa e, |l.ow power device 1304 nay be a

size ob g Jfs Tl SRAChAPUAIERS QMO All S Cer SRR BEIE PSP RRssPary fo

: suppo_%\&ﬁttﬁnétﬁﬂg. PONEEfO D FRG6A bt PidBAInUTG 148 M RESEIM: wherein

his device may be wrel essly coupled to othér devices
WCD|10R és fgresd|te epsrpiaias a slavdtamoectet @dewrmwendenicol3 04 gthile alse being a

i 0 el . hiS,case
st R B0y 2GR P, AOSERRER Sy Bl Wb s v
Bluetaitti'ét desize 603, atibvighesWiOD daéslave@ogfdligionibyisi shbegicRIG. 13B.
i.nformati on about . the e Regar d| ess, the,
Operalip B 4l 1ae B Bﬂt&aﬁ@’%bef%w kgt i gPegifipmf one or more
modeﬁ@Qﬁ&hﬁg@ub&%tﬂll&%inﬁﬁﬁn&ﬁﬁmﬂ Mh§Airh R8idnHed e A% eRause WCD 100
cellul ar tel ephone, headset, MP3 pl ayer, "headset, etc.

can nq lppgr@jterestwetdfsniages ageder. | losicpb Wanust somehrosoperdte flexibly under
TLETPS o . | av
o b PEEEHNL SE A ol oyl L0k paEh By TR 1
1. CY Rk Borfgamty Mieb Ry « EBRpE el p3lsF e TR corre
d/ or

oot P OB GRI A 198tk Br Bl BerehRbResaey g™

when R€ustibg 2bptsQff (1R phedetl iNBdnEibn rdRBE R 4 loW-pAlreBHmniREaA! medium.
al | ow for the processing resources necessary to

The specific use of Wibree ™ is not intended to be limiting, as the present invention may be

applicable to any similar wireless communication medium. Wibree™ is simply utilized for the

sake of simplifying the explanation of at least one embodiment of the present invention.
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support Scatternetting. Therefore, a situation as
depicted in FIG 13B may then exist wherein WD 100
is forced to operate as a slave connected to | ow power
device 1304 while also being a master to Bl uetoot hTM
device 1302. It may al so bej3possible for WD 100 to
act as a slave to BluetoothTM device 1302, although a
WCD sl ave/ sl ave configuration is not shown in FIG
[00112BB. 261@pldradibahgpes premplarsgenmidaatiayadtivity forhgediv\@Ddule
empl%%g% e ng Sunﬁ{ﬂ.glﬁ{angrlll Vg %telxi?rp n’fe% rglgﬁer (fesm:e gglls E[Tqavena;ewce n
the ndtwmkt dihe answwayolh sdiich ropre seinsel B@ﬂP”]l@OO ocauts E]t(hﬂeg\lil@ﬁilhterval This
network. ti mn as, needed tead, it
intervgl s B gt e i TP B M der IR P Y R Ed e and
transtRiste@ B V251086151 Bves Q¥ WQO@%&Qhé-ﬁQ@OMCUon is first formed. A
Bl uet oot hr M devi ce 1302 . Conmuni cati on managenent
slave gyay z¢spendie podrl440 v@baag&m@sﬂr@@sm 1498, ramesentedens SR 1402 in FIG.

. SRS 8 48 ) G o PSR AN i

to mam@p@ dteqiepfork hmrpctmne rHowew:e Wiboge ﬁiagtoﬁekateon an asynchronous mode.

ower comm i cation eci fic use of
In asyp o R P G0, Bt B Teo Pl #904VEs P Feqpitea e rSeponse 1402
HoweP1© S61id mhXMRMt pedidd BRYImRDetvideR IrbspBites niudt BEYbShedbds@dy in order to

W rel ess communi cati on nedium WhbreeTMis si
deternyine Whebgr & laveip abll aRepeingsin iy netyonkgng ireabbadpiregsaite infprmation
[
transedby |ER50w Ao § 904, T Bk DB B UBAEED Bl or
slave bl:elnpw peryod oray de ﬁa@blmhazd)lnj;uloar—pcemmlnwten B304/ etmdemeﬂyl\ﬂurther be
a.mast er. devi ce 1poI I's

inloc GO el9B0 plen BRI RroriiE Resetine SBBR o B the

dev1cd‘s€ﬁ ﬂﬁ:&&ﬁﬂ@ nbtyﬁvorl? ABHRE, suble SUWE TR 08 mfu e pdind iah e84t 4a Ifrequently
interval is _the master polling interval, and

Thi s
as theslave lytensy pepredrpssitipnigoader de prdieipats on the mgtverk., Theviralogney
period 18ay B¢ LSRR Sxdnfp 19 as g\‘&@ #&%aﬂ%%d&ﬁ%t&%‘bﬂ@ﬂfoo between

connection Is first forne ave nay res
each Sﬁﬂo’le IreSlMJG}IB 1402. hlﬁlﬂeéimm@amwgﬁpd;m mastep peld eiritest within 2
mammum eﬂ flu fGﬂ oA4A ln symmetric communication
efy Bt e Wﬁ%?ré’ro 1304 nust be responded to in
rder to nmai the

10011 br TR DeeTh Efﬁsﬂo‘ﬁﬁ\ﬁg@?}&% e god oot t expir,

then tIRSYRGNEORGURri6 HIEY B Gt DR reRY.EAN ¢ 184y rBRY bcehdtis disclosed in
does not reqU|re a sl ave response 1402. 10 However,

FIG. 14Bnen fhix pragale dlkg ayede-g¢ WeDHOP rsenondeatsorstss soling nterval 1404,
two mg}%v ngfé%ﬁ@?lﬁ%ﬁlﬁ% thregc%f %etn%d %%c?ﬁe[ve e 1%?2% dar lieg.llt, the

) ave |Is sti arti ci pat’ net
existnmlaafetiﬂemcefq:e'rivé isi onf mﬁf,rmatlltbmslaiterlamm fetied idxgsdt oartrpviesm the

slave ﬁg&ogns%gtllﬁgé n tli]lglvé 1)1( IFlg{rJfg]ng LhOd iwg{q{l ttl#gavg iz}tg\r/ﬁ:?(q:eriod will expire,

 and ﬁﬂ&é@maysmﬁn&mdv@mamm@ag DL makdiids B8 GildRYs Advbher

be influenced by a slave device or an application,

[()Ollffj]or expRn|18C ifXRKds Qe RA%e AiIREE1O610 Ak dmsideration when
evices in the wireless network. A slave, such as WD

WCD 160)1s alisady aciisg enalslave todewtpomer feviepidRe! I this example, both
Bluetooth™ activity for a first radio module in WCD 100 and Wibree™ activity for a second

radio module are shown. Bluetooth™ communication may be composed of both Asynchronous

Connectionless Links (ACL), often used to establish a network connection, and Synchronous
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as the slave latency period specifies in order to

participate in the network. The slave | atency period

may be established, for exanple, as nunber of

unanswered nmaster polls 1400 between each sl ave

response 1402. In FIG 14A 33 slave nust respond to

master poll at least within a maxi num period of tine

of five master polls. 20 [001131 However, if the slave
Conngagiop hitbsted éﬁldﬁés'ﬂﬂé f@lsah@uledtcemmlmmencbm dA SEallivdetesdroes slots

e T e, BN R B B S s
conneEhéi S@(Bls dsﬂall}mlsﬁd EXQPPbe tinieheitisdl AP Rioh-(e.g Wk fMokets), and
therefbe g&gﬁs at master pollltg interval 1404, two

CIeiPYRe Fackatarg pever FerapgnpEt e3¢ Qvea ma{h@ﬁ@tgpn‘fért{aéglonal 5CO
commiBithBoBY G IB¥R 1iHB-d rﬁ?an@mfs%%ﬁ Tmﬁgslagﬁf pREES il Dhod N Erame.

| atency period is cut off, ave [atency

[00119]3“ 0dThéBru%ﬁ)%EhTHta@ﬁht)ﬂ&pfcfté?i'MﬁE Vo\,? ﬁzﬁf&%%%@ilnk As
his way, a slave may af én 't sl ave
ar esulta@g.ﬁ:@)ac]@q' Gaprotdielrbtransiittad, whahmaﬁfuemlhemhzchmwn elevated priority
r dewvice. 130 i ntains

vl 1P R A R Bl H e e B Rt Seramseyorons.

Otheraommlcmfh Acdinsis kiert BekQibleth Be GRABEIIIRA AldydR rﬁ\éjﬁged Meier to avoid
s alrquy act.ing s a slave to | ow power devic
messa%% 6‘&1 isipps. (IR thys @%&Hﬁ%@t Beihree ppymppistiipPdolisans may R at 1406,

1408 ﬁdf 1416 ThédipeteiR4 lﬂzja@ke't @ol%&sllggy @@ﬂre&égﬁ %Flﬁgltag%gﬁ%ﬁk/%rxtlonal

for a second 30 radi o nodul e are

‘schedlg dformatianiporvided\p yBIREH0Gs echjwictibn Mhth/&symuimmanmm parameters

( of ten s establjsh a,.

establgﬂ%%ﬁ&ﬁ}v Cﬁuﬁ)ﬁez alkfgﬂ %?Oéln A dut ﬁ?lg%% e, rpio ﬁ’le radio

modules bparhtadg usingkles¢ Sﬁi@]esﬁ Mmﬁlﬁimeﬁtwnﬂﬂecﬁlﬁﬁiﬂdﬁmld%kp&[@ae"mterference
s slots etween the naster and th

lin serv
at 1405, Fi05 ot 5 Rest e Btz Ueaﬁgf:%%‘awwnmeﬁfvmcafor WCD 100.
éerU|%uﬁmntch connectjon. SCO is usuall used to
[00116}, 55 or 10 the fAse oF # pontlist ﬂxﬁfS@Wﬁﬁ%\n@nllx@lsgaSwWCﬁ%lOO may afterapt to

negotﬁ@%k&ﬁast&@)@lm"g I?@t@ﬁzfap&ﬁlfo@gq? en ? é i tH ﬁlzls:Q{)w “power master

retransmtted. 6SCOIs a no
1304. §td> May windei foneiaomle, e seadhhg;wﬁa telsa:heﬂe]d recptestanﬁm BSSIL tayer. This

a sh t.i mef r ane. 0011 The
reque TR PR ol Py Bt e PP B iAaBP a1 module
operatiohC Ifsheareiee is Iaéﬂépte&ﬁthe fowW-psutimastda3€4 PRAGK&HSnE RN Qlink layer
ich may result which 1 n an

2 retransnitted

contro féﬁms%SF%ﬁtP@y slave i ther of the Aliepecktgming paramers.
communj cation nmedium.in view of any perceived

lﬂﬂll'ﬁnt er i larreewer mapgri 1§A4 canngt dlter thesamminicatipeypasedétensen

resporfsg' & a L& GesPRbH C?t P QT RS catﬂ%ﬂgﬁlnﬁﬂve'Wutfi’)ﬁ fgia(ﬂ:\%ga?%g 'Wthin the

order to avoi message c
establighadymranoaters and dt\@achng tdmmamcaxmmmnﬂmtsl iopresaitdd ini FiGS 14y Using

4 1408, a 410. Th potenti.a
the i Sichi & ﬁw Bép‘b‘?de‘?ﬁrn‘é“[féﬁﬂﬁ%ﬂﬁ@ 2YF 1R Percs?f{a B amay ater
the praléhedietn@niiéloiphitan iPHR Wbest ™ YiedVBtk ©AQ0idthe schedule Bluetooth™
conj unction w th conmuni gati on paraneters established

commpgicating. bejialty: sase ke Wiboee ™ wasteopellinppasksis it 14616 and 1410 are not
criticaPeQ). AR1G8t O Mt Mlting PRIEATHR: slave latency period) it may be cancelled in

favor of the Bluetooth™ SCO communication. However, 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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nodul es operating using these wireless comuni cation
medi uns woul d experience interference 15 at 1406, 1408
and 1410, resulting in a degradation of comuni cation
performance for WCD 100. [00116] In the case of a
conflict, the slave device, 3yn this case WCD 100, may
attenpt to negotiate a new nmaster polling interval
and/ or slave |atency period with the | ow power naster
slave 3@uy pThddsweryl ckpict widlequt & a)¢5pensa Mplethetshee.sAndiresgltobma data may
e Th|
not b EFRRHE R Bilm} RybiT eSive sy ot BB g lve may
be drmj:qbed fmmdhahetmdealfo@dﬂhé)r ITndever 3Qtrapgy tdcodtdadck vithahe present
equesh ‘%ﬂ)t ed, the | ow power naster 1304 may
invenfigrumay e fpieyed 10 RiRVenLissonnecligpy Histead ﬁﬁﬂﬁam&@g%léb%laﬁ@osmble

maste@ bbilifih ANGvAINS %sgbﬂlg slta{?@W@j l@(hl%a(}‘Hsﬁ&rﬁpinttlllé%ﬁgvaﬂable period

par anet er s. | ow- power” mast er 1304 cannot
bEfOI‘%ﬂhF epnifipleverd C Fléhéﬂﬁélmaméwal@cpws at BHBorsea resmliathe

d
ex1stdé€§iyv%slétreg<{y?ﬂr%ﬁ\(}m§%@y (ﬁ.lY Ioﬁ%n n w st%l%erd: %{,c\gﬁgffoi Igla%ﬁ%gm at 1412,
di f | Fl G ,.
o051 O s S5 | et i RSOl B o
modubaﬁli(b armlﬂumbmgténbstsﬂtﬁl/l? sﬂn&ﬂt@ﬁﬁﬂml@ﬁ‘lﬁh 0k exX\Afdplcl YO AMhas been
r.edi cte (040 LL?I‘:HC%I on pattern in the

. alter  the
st PG PR Y Y7 58 1o T PRI 8198 bg deeesg rAm optimization

trat 50k flabidy 1d BEdnbalie WL&N GeelsNEnidh
Sl‘ﬂldeg:)pmglung packigyt,s at 1406 and glgsare ngﬁ-ﬁﬁ?r\él éattﬁhuhhzmg

WLAﬁéoglmunilqatlms ofi naythiselesigrateddnl dthergnagshadeeticli as atmmt@l eondiguration

on ST AR EEcL LTRp  NSALL Dl 80 O 0 v

1506. p"ﬁwked:orxﬂhcté.ﬂﬁﬁ emtlbedwdfmmy 300 baelkesd tfbmmﬁlﬁcauohhnddhﬁns or all three
ori I f this WbreeTM

nal sl ave ] atenc ri acket =
medivfsy SloBmRrEGs o ReED SO0 inchURE Y ool PORIGSUD dhat s acting n
a dual@%&ded Br Whth Mhutodth MesRONIRed ORI DS nShAY&l in SRR td SR Lonflicts.
some data nay not be delivered to the slave in time

[00116p t hi No@vl?@feﬁkr%vtg F{I@t B YoR&iuhRon Iﬁﬁrka%&l'ﬁéﬁt% X%Jopcﬁnce with at

sl ave nma ropped from the netwo t oget
least qq@\ﬂ@b@lmeat efttheprsegnt inventinnos diaclosedni WhANH®s ;bc@sgmn the highest

pnorltllynééetﬂé Pé%ycoﬁlﬁlﬁggﬂ r? ima%/lt,[?g ?(gg?%%a&c r{g eﬁ_&?%)é) h™ packet.

For thp od)ﬂﬂmftgamdiktted ¥l 502 0thé W&bﬁﬁw slﬁ&e&ﬁ@oﬂ@n&ﬁ@e #Rede@giRPiben the

e | ast avai E %rlod before the conflict
curren T ol A5REUR T WhRBCME AT o i TSTiOA PG tsoel Siecpevwidpnp ltercy

' penod'%arﬁng /408, FifRr, 18 Wlﬁr‘e@@‘ Eiﬂya%két% X gﬁgerlé a\(}@iﬂlactonﬂlct at

be cut off and a new sl ave Tatency peri egl n at
1504. ilee is np o@sasio eiyvate thepriekity ¢‘¢ralmsraasmmomb¢caemlqs Ipellimf; packet

does n%{ uﬂa@g%l'éblﬁ/ :%'%188% t Ia%e ntqc? %E:rlé?cﬁlﬁ 1Faghegﬁtg?€emqnﬁ %ﬁlfg %?,luetoothTM

and W@lxaasicbdl recketl AN Sha suayde Radddled @ficg WAL AN Hab thehhigieiSiriority.,
priority wireless nedium This priority may be based

[6012@n an oY HigElasds |ﬂmae1&1caqtrswmdws1ﬁ@u@nwitﬁ 2&pbdt kY FI® 15A,
reschedul e WLAN packet s, s?si{?h priority application
howevg itp 15 G75e BINCHQUE o rifviitlizing ¢35 pesketrdgr assnmenieagiont dhiersfore, in

FIG. 18BN&md RIS i B1AS0An WEHRlts KARENAW RLN8Rate communication

problems. At 1600 and 1604, the Bluetooth™ packet may be retransmitted to avoid a potential

communication conflict with the WLAN activity also planned for this instant. However, since
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on WCD 100. As shown in FIG 15A, potential conflicts
may exist at 1500, 1502, 1504 and 1506. These
conflicts may exist between any two wirel ess
conmuni cation nmediunms or all three 15 nedi uns.
Comuni cations in radio nodylses 610, including a radio
nmodul e 610 that is acting in a dual-node for both
Bl uet oot hTM and W breeTM nust be managed in order to
the WaOY doworhicatiarsis plahO@ilad]is Nghempefoeity, itregWitgred®! GandbBon must be

ni_cati.on nt_in or dan
reseh G SR BT PRI B Ut HRART st ap B EReted o be
conflilidPati®s?2 Begmodiprédted biacdihg Bsdtooth™ &AM Pack8Oniy 6 retransmitted.
predicted conflict at 1500 rmay_ be avoi ded by cancelln?
As inheebrayiges SETREMIsREREPPURITAnsimission of gierdave resprsgipatied 1402 may
causedhe éﬂéggpg sihe 1%&5/%@1:[&4 l%lb%\éﬁ S ESRANSRWEWeSed cgfp‘é \/\,ﬁd tchbe reset.

earlier than the” "current S ave atency peri

[0012‘1]Jt s Offig hﬂ'ﬁne?ﬁﬁp%‘i‘ﬂaﬂ% R&te! tﬂeg i@%@reﬁgﬁﬁ% ﬁestcﬁﬁcioﬂs%‘ﬁlteﬁy AL be

latency period starting at
adjusigil Wepesativgpal varigd eksach asthe berroanaed @deleatedwmide oAWCD 100. For
evat e..t he

Th '
T el g TR T S o o
stamng&!hld&ir stoﬂpmg) &1af maxiaioed ctalhimitalon peffolhics is&ié@uéda&@f‘%rgy

y,. both the confllctlng Bl uet oot hTM 25
effcidiiy Gy PdRTR | padiraraduls 6 1ansy seainwrllycasead txplkpalisdssued by low-
s
poweﬁ%éﬂ}%ﬂalg?? Fﬁgg dé Bgl(}%%ﬂ rg&/%ﬂg sthlte%’ Ialg%ulg‘gnjr%%y %ﬁr élgk elglluﬁit':p?esadvantages
may belachieyslihy eridowng this stratagli s‘dwmeﬁmgm @mmﬂdﬂ wal continually force

T e G RN T = T N,

in balam@/m&raéi IMemtlootaJ:ﬂ &ﬁvﬁwﬁelewmﬁuﬁh&&tzﬂtl@ﬂ meﬂﬁ@ﬁl FaB exafiiple, if the

1 the Bl uetoot hTM packet,,
OPefa‘il%na? aﬁi%ﬁﬁﬂ?? dVED 1004 wwéeaﬁdxa@wg.%br@té é%%‘?r{!ﬁﬂ‘élﬁtéﬂ‘éfﬁspfmd to
every 9@1? fill ?Fov Mt he foRgesY\AN l@ﬁ:h!:}y fg&%d%ﬁé?bl@ lWRR ek dpRfatibtil §chedule is
I nst an However, since he conmuni cation I s
ultimas¢ly dpletmiand Fuyther, gcﬁ@pncbng tylremew palheilMntresse Thd overall amount of
com%ﬁ?ﬁ%éﬁ%tﬁ?en%%{cep ﬁt\}'\lé S/?z%pe%ﬂﬁ ggt%é)glg é’&‘ (gjorpv)lz %ﬁ@bm 1ncreased data

throughpedi Hdveeet, @ diﬁdvﬁmgelnha@/tben;gelﬁ{? 1ﬁcﬁ%ed{fgﬂer§@ﬂ‘éa§é B¢ $EBree™ radio
ac nm e

e .t he Bl uet oot hTM
mOd“ééiﬁan%Fd“t f ugfror %"‘i’“ﬁte RIS BARY e Té’)&éﬁiifl%f thg wgre important need
and sd@ﬂﬁ @@thﬂSfW@ﬁ@m abRIhgpf. the slave response packet
2 may 5 cause the existing slave latency period to

XII. PQ?«elcééﬁ/m%E feah%lfjthﬁ)u@ﬁ‘ﬁa él%g nls@%uﬁ_pﬂﬁﬁﬁeﬂe“ od to be

reset. It-1s urt er ortant to note that
he pr
(00123 © dﬂrgég %Atavegg&gﬁd R8GuIE b ALEYYn BNe BSan@FllRt Sfous
suppostadg@otr@dnemxj@ befactiV@iRedlio OV CBalo0. @)&ﬂfﬁmlr@,le Itlie ibh@ation of a transaction
P erat onal sche%ule in WD 100 is curreTthy nc
or celfih el 3y B RAPICHIRS TasEomSay pruss 3 GahpRIARp e Agvals in WCD
100. FIG. T0XidR0s6L 81 AnG RiwIRReiR e s BRGASo! & sBRSH § eﬁ’éf@ﬁon for the
energy. 10 effjciency, then WhbreeTM radi o nodu
transmgsjorcefipr Wikieg | \paples Bishrs slevaraspense 1403, s%eruw 6Qﬁ/\pr another
controﬁ QIWES/ mﬁ ﬁOd‘&&‘}de‘é lﬂ@d‘i t&%a&%‘t % })9penWtﬁe a&t g’ ilator is started at
I gher priority activit t| e advanta
1700, Whlch is followed closely by the transmission of sIave response packet 1402 at 1702.
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may be achi eved by enploying this strategy. Al ways
replying to any poll will continually force the slave
| atency period to reset, giving WCD 100, when
operating as a slave, the nost flexibility in
bal ancing WbreeTMwith ot heg active wirel ess
comruni cati on nedi uns. For exanple, if the 15
operational schedule for WCD 100 is unclear, having
[00123] br ee Adweac Wibmd'l] ie n6dc velypandess eomemercynthbdmml that might

et | ave. |l at enc ri od possi bl e wh
uiilizg ﬂ’s\{%ﬂg 8?%#%%?5 8GR 1 0F AaSine TaibroRics @P@\tws Heige for
exampid] GOBI activ @ R@n dlsd &idedr @X8fayt dTPhib cd%ﬂnhmbﬁfb’h%ﬂﬁﬁoﬁ &nponent.
overal | anount of = communication between devices on

Each fipg the esedlatonsdariods Rowarps expendagl in S 109. nIHi thtsrseta@m, WCD 100
may HRIA a ﬂchP&eﬁgngﬁ §f othiENS ﬁmdﬁle%l‘ér eeﬁmt‘ rm@ﬁﬁ’g take

in increas ergy usage by
advangage of Ngdveady lminmnveomsmd ofatosdngio ot daabtlwomﬁml]imedlately

LSt (o BB e G o B ot 10
utilizihg EW;JbZeeHV' tdecing méﬂaﬂ\&CIIIQtﬁpﬁ%&veﬁéijlﬂﬁ.nﬁﬂb olP ddlictd BGist, WCD
operati on of radi o m)dul e 610 may in sone instances

100 ma respoRdio B PovepEYe | 310G bysrpbne apomptiyeslaeespanal 402 at

1706 I ord¥elo 1RQ adFeldfagB ¥ PR aBead f‘a%tﬂzélé(? fa3tdsCiMaff. Phe pre-en emptive

transacti on 25 fOf certalrn wreless conmmuni ca
transrmeﬁoma%thﬁalyvq;lamscapafckstt 1462 cidylcavserthe exiimgabave \]/aamegi penod to be

17A ses examl e wherein.the
cut-off R Wi ey e TR R R afo BRSHE oy an alecaay
activetfastossiilasi may cﬁnsavw;bw&ei{ WOBCHB thesdusda Spatleddt@ivation for the fast
response 1402. n MRC 600 or another <control _entity
oscillathr papsorgriog Bih &é e eaeupeRN b RInBmaE he 2vaitkd.
Furthéra§ tan&ﬁéi4 rleal.oﬁffdérm WCB U8 isel‘éqlﬁf’ed td z&glaﬂ%bﬁ%té fhe Bmor then
sely by the transm ssion of slave response packet
W1bre3=_:zf‘8 Slagg regproes 1362 njagde 28nadcadheaimingiob theeTher resowmt td $ave power.
only wireless conmuni cati on mediumthat mght utilize
[00124he f aElG.d$8alidcloaesor flowchaGonOprocedds it which native WODUI08 may
for exa GSM t i Vi t.
deternRETEh AP0 sosp Ol oS PR IS0 Bk st e gt o
embo@lﬁféﬁmf&liﬁ preseﬁaﬁﬂi}eﬁtidﬁe Thb @rdesss thayelhe@in 1|n-°ste‘fat1%00 %ﬁreﬁpﬂﬁfnﬂatmn
IS exp dlnX\CWIi)loo In this situation,
may bﬁﬁ’ife}"é ing 4 wa%qutlpn@tsﬁ&dule&mr@m ép% gnd Wibree ™
commhﬁﬁﬁtld}ﬁiﬁréﬁétéﬂs Ot 106 Rt B8 E Hé:xh%t @4t "I*Fue recBY@ ﬂH&%ﬁon may
al ready being active 1nstea ow ng It
then bg @abzqd\ﬂas@p dB803/totdstermmmedf at)ai(yentuaquﬁmts ¢th bbtratn actlve radio

moauflPEI0 AR 1) 153 S5 BB e oL T R may
be maflast st@ﬁlﬂ()HaﬁthWhétBer&l@é sﬂa/\% l@ﬁendy7&410d s éi@nr@& Bﬁ‘ﬁ commumcatlon
conflicts_exi st y respond to | ow powe

supporheemgpneps e e f%ﬁ%ﬁﬂ}?@or&ab%‘@rﬁsﬂvvﬁd Sl gifher Pé&ﬁ%@@dﬂmns are

true, tﬁé%v%treslsgnéle719f@2 ‘% %ﬁsrﬁ@te? i o Péﬁ%ntlﬂgz?th&f ofttﬂgcondltlons

al ready activated ast osci | The pre-enp
determinethigusiepsli80 have hiehe satisfiod tln@sb@ps)eeqs au:ayarestamﬁramrmqp 1802.
cause the existing slave |atency period to be
[00125] Alternatively, if potential communication conflicts do exist in step 1804, a

process to adjust the slave response 1402 may be initiated. In step 1810 the relative priority
between communication mediums may be determined. This priority may include a

determination as to whether possibly conflicting mediums may retransmit conflicting packets,
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cut-of f, and a new slave | atency period to be reset.
Further, radio nodule 610 using an already active
fast oscillator may conserve power in WD 100 because
a separate activation for the fast oscillator in
accordance with each existing slave | atency period
response may be avoided. 15 Further, if another
resource in WCD 100 is required to regularly activate
whetheha pfiersty hos béanisat inre pattieahir mgdinedENb m@acavatemp:nf mgpesicular

to.th
T e e
period ahrouatomxprresﬁ“ asta rekulcoT this shayss, WEBret00 hﬁ@&wrﬂiﬁbﬁﬂfr e tRher
transmt a slave re ponse nessa

confi RS SORE 0% BRGITSBon SRl T AVeq Readio module 610

may Hi8H@Bled tA0 I sPive rdsfonRN126L Efep RIS PER thed
d wherein infor rzriastl 8;‘1 0 may (Zs Pecel)\k/)%g Iﬂ%c mgllt‘ e;[ﬁ%hobegm

the prpesss for ghe nRGlaysaesonsmabssagsh dithereiser drivibre' @Ormm:
T f
comm A VA0 RERTE 5 REARESS mpy iy e

- 1814 fpdectitn hvatlelde st palid@0Rerta inl edcerdahaewlth aﬁgﬂt}éslﬁlﬁlfseﬂlbdﬁbr

conflicts exist between active r les 610 in .
srato G5 e BB FPHRGrETT 4. iEs TR e 886 A OFe{B laenoy period
expirdséé kdh@h stet @é’sP'blﬁb’étMQI] (HGpY18188 Wﬁeérﬂpﬁ&@sﬁbﬁ%ﬁﬁb&ﬁ cut off

whet her the slave |atency period has expired or a

the exissipadiaychtonenpaB dang seset 2 eonplavratenty k@qdhe Ifverppwer master 1304.
oscillator has been activated. If either of these

[00126bndi t Fi§hd 9dissloses anether hmnpé,aravmcp@sip eeedahd Rithaylels one

: i in. 1 f th It
embo%g@gfﬁtﬁéﬁg?éﬁp g]?/élgtpoixs @g(?rﬁ a]bgcl i c%il fe Pr%g(f,ss é"g Ff(?.ﬁg:{e]!?‘%g %o the
operaqmrmfetsfastms&yllaitestbla)”therfsrrmltm3bmﬁ1uihﬁ:9t'29n supP&t 2ohponent. If in step 1900

Iiv nication _confljcts do

stave S E107Y i i ﬁmfmf Yo hrenseto a ggieEramnatiopemay hgmade in step
1902 4505 RARHEr thé @t DRV Hal bldndtRd. IMLSLER o#ﬁéqastt BSuillator has been

relative priority 30 between conmuni cati on nmedi uns nay
detectprd thymtin piep ABQH theislage paspense t§02mgy bnednyithethg next available master

[ nflict

polin SHSS TN A5l 0, S U0y ROED B0 BB M0t o
not bewdn ettuhied; then pu stop |19®6 hagetenion @layibe nfadeas td wlibthér ifRAppidhriate

du ac i tion of | ar . application on
for 51%@@865@? &SRR %@%a t Mhrgletcingdk phtigh 06 ey be made
in acc@rdaha@vatt e Somiref % Cifitlsa
" acca resul t {gq?’mhl S arfal t?fag / br egf‘? %Sﬁgdée&é?%% tI{/llt E)Svg?ﬁ)pnate

to send glaveyepronse bHRE thedest ngcmtvprem@sb,e gotedinisentlPhbefer; thfrrdave
o._nod
resporIsQ ‘f&‘oiuxg tsérg ‘ﬁ?gq%gégt a%ﬁ( % Iglgs]t-%fl Soglg'l Snéte gé?e(p%gM? 1 E;:)ror.‘.ess may
then gam:istelh HﬂOrtet:ountmub@le&t‘rﬂmaﬂx&Dﬁ‘ wienhe gind thé hiext PIaO€ RSporkO1402.
t he next slave response nessage. Otherw se, if

{00127/}/ br eeAddordingle} it ik be SparaAtioqREdoANsIBEL thdveldvahth: that various
st priority, a WbreeTMradi o nodule 610 may in

e
changes 183 g detafl gan be made drereihvishops derartingfromthe spiiteaand gpope of
the 1n\}eﬁt1§1§3 CPHRBaR Md oY hEFRANS E‘lv@ﬁﬂﬁzhs‘%uld%E Bl f¥ed by any of the

(e power - conser vati on vs. r oughput
aboveélﬁmﬂbp‘éﬁw)plw ¢ribediorentst bug shertled hcslefp@dloow in accordance with the

following claims and their equivalents.
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10 expires to send a slave response 1402 (step 1816).

This preenptive response nmay both cut off the

exi sting slave |latency period and reset a new sl ave

| atency period in | ow power master 1304. [00126] FIG
19 di scl oses anot her exenpl agy process in accordance

with at | east one enbodi nent of the present

i nvention. Mre specifically, the process of FIG 19

WHARISCEAIMERhe operation of a fast oscillator or

ot her simlar conmunication support conponent. If in

sprmeQOmm@ﬂSMgve WCD 100 is in the nmidst of a slave

| at enc [ a deter tion be made in. st

1502 a5 REioaf il PGS FhP s8R e PPl atiopi ctling at least

soa¢ tvidlesd donthignisdtiahdedite bftRatirash a@84tdr;] at or has been
detected, then_ in step 1904 the slave response 1402

rray be FeSEHYing 1n Ométl%lse@w% 3 mpte desise pplling sitgrvalgnd a maximum
g&%&’ iR br tponsk t}?orﬁﬁ%‘?ﬁaﬁn cof]ﬁé:'ﬁ@f& toathe st "?Prange

However, 1f the fast oscillator { bee
sP@mﬂ@umaQMEwﬁWﬂdstep 1906 a detern1nat|on nay be nade

as to rif .8 . ropri.ate 20 for sl ave .
fo SoniOEbUR sihedul BRARARGB854EE a8 loc o Sipt Giicp Quring
S taéirh 9@ Giomagyd ulbecommfighicadtiig &€ e vl AN e shdri-FngdorhutibRion network

coqg ol strategies previously disclosed herein. If it
%BFSE??HP@“mP%Qsend sl ave response 1402, the fast

osci | | abieimiRY et & the gcﬂeﬂul%ﬁﬁ@nﬁﬁ% ?ﬁ%lg rc(?reglglﬁid%!) Peaster

response 140271s sent in the next aval
paevicarpll ineday & meistaipcanmed)vity Th thephotesge rammunivetioguetwork.
to step 1900 to continue determ nati on of when to send
t he next slave response 1402. 25 [00127] Accordingly,
i Thevvetholef akapﬂrlﬁwher‘em tieshd esngelelitdled netwoklbicludbey aiitless,
n&} t hat vari.ous &pﬁaﬁ s in form and detail can be

FEPe ¥y BYACKIPRITS %dh? ftiepst PR depicei t and
scope of the invention. The breadth and scope of the

present invention should not be limted by any of the
aEbW@ﬂﬂléé of Flaes beichptharejn twtsoldidisrinformigion indioating dpe or more

h the . foll.o
B BBt AR MBS Bl R Gt e
nmdmndnlcaxmameltmm@ alppavet ite cqambnigate s ciloMdtel RSE on activities of a
gky%h a nlcatlon net rk i ncl udi ng | east
¢ e iadio et et 2t Bppage P & e P.Cﬂrgrcﬁ I.a
master; 5 receiving information indicating a master

device polling interval and a maxi num period of tine
f ke method ak elaion 3 orlersein poleasone sndm wodie of the ptuyaittn of tadio

SHpAI RO AT 0 BB B G B

wireless communication medlums at substanually 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.

whi ch a radi o nodul e communi cating in the wreless
short-range conmuni cation network 10 is allowed to
comuni cat e; determ ning, based on the schedul e
information, a time to respond to a master device

poll in order to maintain cgonectivity to the

short-range conmuni cati on network. 2. The nethod of
claim1, wherein the short range w rel ess network

i |Td‘.lle ot dailaime SewbereihPriooivy js@men to deyatit rrmdolles:oinirmjnicating in

t . Th t
it s Shor ARG o P TRR S nch b Bion Ao o bme for

| mebipemiciingrdentd rdintai@nnddtinRy Retht olitit-fufé BgnmbhicRichhRtwork is
radi.a modul e comunicating in the wireless short-range

cGtRHiRF-cati on network is allowed to conmunicate is

cal cul ated based on activities of a 20 plurality of

radi o nodul es that are nanaged by a multiradio

c dhe pthodof clgim Thehereintpoidriof is givan e te radie mdmleabmhemmatlng in

Iural radi o nodul
o FRGLR SR HInge Shmiic it ko Hont ket BREHRES! e for
usespglst: \M)omietf ﬁ)eiieemthln cmni@heﬁjs tocthershot-Liagd QmmbRetdtivh ndtwork is
ntially,the sanetlgeéjaI%SS The hod f clalm
QU £ Sivire e ETTRIHRARToT 4 auhes ok Higtng Hidiygpeules can be
ipés@mgaateapn, atinmne to respond to the rraster devi ce

poll in order to maintain connectivity to the
short-range conmmuni cati on network incl udes

d Mol I h

eI i s Y] L Pl
whedelen predicadito ychﬁ aghe ﬁralximum bﬁudchﬁi tinegfoél tsponse causes the radio
R X L ———

f Béford the PARSAI PerRIdd tintcfoMRispIRE h SAANS %{ahﬁtalhxéoﬁ&cm@y to the
short - range conmuni cation network is eXpI ri ng

THROTHRREREPIHRURFatiomnStwagker ei n priority is given to
the radi o nodul e communicating in the wrel ess
short-range conmuni cati on network when a nmaxi mum
p&h¢ wdthofl of anpeorfemf ther;eeq:adhge:lziims,amlcbefin tle: madio miaiuke

connect. thrigy g}? fg rt-range communi catl o net\i\p

i SOMRRGITedn Bt esﬁﬁ PRENPGHLT AWK rontigured to

Cei3pdrdab itttdadt ach-QonMEkH cefast@licbRe pOIIHL BRECH WS ring before the
maximum period of time for response in order to maintain 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 non-conflicting master device poll after a communication support

component is 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.

8. The nethod of any one of the preceding clains,

wherein a conflict between the radio nodules

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

response causes the radio nodule comunicating in the

wi rel ess short-range comuniggati on network to respond

15 before the maxi num period of tine for response in

order to mmintain connectivity to the short-range

c dneampvEApremam ptoduciconPrisifige comphedueblcangdiandavdhg téreputer

pr i | aj 0B, rei.n the radio nodul e

CREEAL Bhering YT O L Bl Porplifns

coMuni campter readable pfogramcoaé g patdipatng 2 wRelp&NHoli@ange

the | ast non- con%l,icgg_ng r}'ast er device pollin , i

i APERYAICANREY OTE dNRIBE 8 leaskonma¥isieihopBrusiralien devige operating

f @¢ ahag@ONSe in order to maintain connectivity to the

short-range conmunication network. 10. The method of

any oné cepytiiareprableaup grgmeriods fos reoghvénrgsinformation imdiceting a master
> ' [.Ng: | irel ess short-range .

c vk oAl AT P iy bt o T3Sl IR g mattain

neonnechiFityi tq thersjorrastgecoteinkatipohdtwafkt er a

comruni cati gn su rt conpqgnent is started in the, = = .

wi 6 o8 BRI ERE e AR AP o sampHig THtdHRinGmaign indicating

08fe A méb EnfY REBEA MFing!veHifPa radtemEdle dEmbAdhthe TR MY Wireless

30 communicating in the wirel ess short-range

c ShpTRneatangRureatinp Rt ask solowgd feebmrounieasepond to any

non- CORLd it dBRIF iR AR Aibrmiftlhy, Bfted Oh BRPHLSI

program product co 15| ng a conputer fsabr e hedicum

hanfomygtionrgineto regpodd bl @mpstegdeaive o én erdbowi redlniain @ahetivity to
di conprising:.a C ter readabl e program code

ﬁf%&%ﬁ“@? Wﬁg%onane\%fn& t ess short-range

comruni cati on network including at | east one w rel ess

conmuni cati on device operating 5 as a master; a
c Shptrreuty xeEaa Prosusieiiaimode whereinrthe ghogl napge wireless network

| HoRIPRS A8k N e \jvéfga%ngfﬁﬁﬁ s fhnfg @Mh%?e RALdet D% master device.
an a m.lm eri o (0] tIne or P sSe I n

i nterval maxi respon
order to maintain connectivity to the short-range

c ni cati on netwoyk; cO ter, readabl e prograr .

o A SR RIPSET AR T APEFIrdtheEe e aPpadle gromygpion
oidicefindWer hd¥e tipRpeAGKE ik RGiddthe dd Hagl1e coMmfhRating in the
communi cating in the wireless short-range ) _

cHHAlGH SBarlireige rempBmication aetwetkcls allowedomenmnepicate ig calculated

C@ﬂ@&%@ﬁaﬁ@%ﬂ l%gh BLRAIRY b ARG R thl S ELI A9y o DT dio

on the sc
controller.

The computer program product of claim 14, 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 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.

information, a time to respond to a master device poll
in order to maintain connectivity to the short-range
comuni cation network. 15 13. The conputer program
product of claim 12, wherein the short range wreless
network includes a wreless | ow power, asynchronous
link with the at | east one master device. 14. The
comput er program product of clains 12 or 13, wherein
t e theshedtuingcicnmorumaiionn@oikndéloddsideteriaingngdd retaive priority
ti ri 0ds ri -Whi t he radi o nodul e
cc?%eﬁﬁé}éetpﬁ%rﬁﬂﬁn(’ft@%déo “W%{}lgf'ess short -range
conmuni cation network is allowed to comunicate is
c%cul ated based on activities of a plurality of _
r e SORBUGT %@B]Eaﬁhl?mg'ﬁ% ohelaiay £ YHiPrein pripHLyAngven to the radio module
C QBinhRinlc@fing f i TRHe i
O e Son i A B L maximum
pipgried o time forresgpescrin duleety maineimadvnecttivoy opte shat-ranga
dugl, SOV n&QIpnLcating using two different
Wi Tel ess conmuni catron nedi ums at subst ant | ally the
same tinme. 16. The conputer program product of claim
1ﬁ¥1 wher ei n det er m ni ng base n the schedule 30 o
i 8 FARPYITProgram Rradych of Jaigh Hy ViS¢ BripRy deslveklpi theradio module
P@bmmuficRfifen thOwirele sﬁbﬂ—r&%&%@ﬁﬁﬂtﬂﬁ&ﬁoﬁ Retwhbfk WH&, 2 maximum
short-range conmuni cati on network 1 ncludes determ ning
a Priapdhef tinee fow iresppsy in prdenioanaintain qohoecaivity Jo e shatiiange

: [ C f. cl.aim .
W ERicatdnek O MBI B B8 AR R BB lond g DB Bortfeing
c oxhemiodalts cegp beregcheduldd: el ess short -range
conmuni cati on network when a maxi num period of tine
for response in order to maintain connectivity to the
S ITRE Lothpiteiepro SAMBOARALT A1y A8 LYEhind B SR Hh&¥in al@nflict between
The conput er program product of claim 16, wherein
p ﬁhedlathynnglegipnglppt@(btotqqglrraaﬂje@me@eﬁQd)of time for response causes
Cc A . - nge . .
c TEb SR M e SR Ut B commyicqiopgetvorkcto
f osporebipdors ¢hd maxinaer pariod whiink domncsonsemtdrddrity naintdihe
short-rapge . comuni cati on network is about to expire
aﬁ‘&mfﬁtl%ﬁ%f’ s ﬁ%Bﬁ's‘"a‘F@rchaE% REBOF-ng  radio
nodul es can be reschedul ed. 15 19. The conputer
program product of any one of clains 12 to 18, wherein

- a Thppfmpuer megradgroduchal snyding ofigldimsek? torl8divhereiat theradio module

_ R0 ofgauieL
oS loglhn T T Al B8l ol chon BERRET Frntig v

s spoendrtatigelastowmeoniatinpmaneat devick pbling 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.

12 to

respond before the maxi mum period of time for response
in order to nmaintain connectivity to the short-range
comuni cati on network. 20 20. The conputer program
product of any one of clains 12 to 19, wherein the

radi o nodul e communi cating42n the wrel ess

short-range conmuni cation network is configured to
respond to the last non-conflicting master device

pa]hre CcagPRtat krpgram rwednet of any deefodcloindshi torPdxwhereinphe fadtb module
OItl’l[l‘IEEICﬁRIE ifnftlzé; \glerglg?éﬂog rrgne%re C%%Eiir{la&l}]cgh%i 6‘%\%& r}g %ct)r'lﬁ{ﬁ%éﬁ to
cmspumdem qnymgn—amfpcthfguﬁﬁst@fdeﬂi@y pelne of claims 12 to

20, wherein the radi o nodule conmunicating in the

- W rel ess short-range comuni cati on network is

C aNddviler BhintiSiner €spond to a non-conflicting master
devi ce poIP er a communi cati on support 30 conponent

i's staﬁpbﬂﬂﬁﬁOfﬁémmmwbﬂﬁﬁgmbonnunlcatlon devi ce. 42

22. Th | ai
N L

t he w mhkegsthe hgratatusain geabda@htoper fomi inethod etep®inkividig:

configured to es d to any non-confljcting st er.

devi coPpBrpaing iy G idlcss shosb s G SH TR0 cR SRR metypieg at loas
r 3l RirdRsidoafmurididor el @A erAME afntdsfegdi 0 control | er
coupled to the plurality of radio nmodul’es;  wherein

t he appafiingdnfosnatipanndiating agéasmrdnvm%pcﬁbng interpal and a maximum
| DG diAiMBne foPRls 61&& th{Q iftaift Coﬁ+e%ﬁ§lt}§l!%8flé sHoA 5 ce
comuni cation n nct I'ng at ast one
mpmem@BEManwummkatlon deV|ce operating as a naster
receivin |nfor ndi cat a master, devi ce

ol 11 i TR SR MR P is@ Pa gt B e il during

r esphnsedio lﬁnd@lﬁﬂiﬁfon‘tnﬂnﬁﬂiluﬁg &l the SARNAE SHovi dadgd @niiEnication network
short-range comrunication network; conmputing schedul e
|%ﬁ4#ﬂ@@Fmemﬂm%%ﬁung one or nore tinme periods during

15 whi &&eﬁuﬁlﬂg' HsdHIUhE s GRETY %tﬁﬁﬂdﬂ%ﬁ R ﬁn& Rer %onﬁltg 3 Tnaster
short-range conmuni cation networ q

coemeatiodian erded ot meinfaim crgpnedibvitydo tie shore ragh ecuhmnication network,
information, a time to respond to a master device

poll in order to maintain connectivity to the

- sk devi@gel0a B wheaihitR sHdetrifckvireless network includes a wireless,

low-power, asynchronous link with the at least 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

phurality 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 medjums at substantially the same time.
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20 24. The device of claim23, wherein the short range

W reless network includes a wreless, |ow power,
asynchronous link with the at | east one nmaster device.

25. The device of clains 23 or 24, wherein the

schedul e i nformation indi caygng one or nore tine

periods during which the radio nodul e communicating in

the wirel ess short-range 25 comunication network is

alThe device of domiinivbearcm determaning)bateddbnbibs etiedirie information, a time
act .yt of a Lural i;ty of radi o nodul es.that ar

o teipdyedS o by BellbPht i i et SR ot oFf Gpreranee
¢ lammuifatismhesteork indluded Asterinthg A@ladvePELH© befwedeR the plurality of
pL%{aliéé_of radio nodules is enabled to operate in a

di3° F8B%CHy communi cating using two different 30

W rel ess communi cati on nedi uns at substantially the

same tinme. 43 27. The device of claim25, wherein
ddbedeyief efglaimaewhengin thiwrisy sedivando thefradipatddole, comniini@ting in
o R S P b o R e g i pefod of ime for

C orsponsk dagridearnto metimeiniconnelivides Wetierriaigdenamigtaion\vetwork is
priarity between the plurality of radio nodules. 5

28 P& device of claim27, wherein priority is given

to the radi o nodul e communicating in the wreless
short-range_ conmuni cati on network when a maxi mum

pah¢ devigsroticlams 2f owhergiadysioniseisigiven telthe radio mwidnleaommunicating in

C iVl . - ni ion.ne K
CHBEL g U0 TN AL DR v o
praspetise yu ¢rdergb vieinthio chheectiait © thoshskterag@natuihedtitidg nefvork is

the wireless short-range co ni cat.i on network when a
BB EF PR G RS 7 OIS SRR AP s e b6
Nedseiedildd.connectivity to the short-range comruni cati on
network is about to expire and comruni cations for

ot her conflicting radi o nodul es can be 15 reschedul ed.

3 j I: . erein

o P SR LB or il 9T 2% BT Sl befileen IR 8l Tmodutes
oprsdictedtto bévar atthe marinpen peadbdoff timenfior fesporise sfBaSHe radio module
causes .t he nag%%ﬂnqdulﬁ connunicatjn% in thi Wi rel ess
sHOPPEPENTS "o BTN CACPORTHIES P RUTISARSIsEHerk B Fespend before the
t hexiZfmiPetioMbTRRTbOfsnsé inBRdérab nfafiAR BSEhckiiviff B8he {Hort-range
mai ntai.n connectjvity to the short-range

ceRnHReation sstwask-wor k.

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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31. The device of any one of clainms 23 to 30, wherein

the radi o nodul e communicating in the wreless
short-range conmuni cation network is configured to

respond to the last non- 25 conflicting master device
polling interval occurring lafore the maxi num peri od

of time for response in order to maintain connectivity

to the short-range communi cati on network. 32. The

device of any one of clains 23 to 31, wherein the

r a4li . heating LN _the wreless . . . .
o e BRI SR U R el o Bmicting i e wielss
r sb@onohgt commnnRatih eondrkicédnfiguirasé @espoRy toc@iyRdh/conflicting
afte{‘ co ni cati on support conmponent is started in

t RSB communi cati on device. 44 33. The device

of clainms 23 to 32, wherein the radi o nodul e
comunicating in the wireless short-range
condfYiicceammsisinget wor k is configured to respond to any

non- co | Ch o F | . 5 34. A devic

Conpr | Hieuistok Bevc B, 1 SIS sftampcdlippigfiRb gfione

s ireludingai descormwinilea tommunebtiwr devidegbiatdh g ainadt@ast

one wireless connuni.cati on deyi ce operating as .

mast er Pw%%ﬁ%mf%wmﬁé%@ffwwa R BRER ST idﬁw%a?lﬁ%maﬂwal and 2
MafakRku gy o fRidhd fof G:shHs8 iV @erdd thantaih QofRettiViMo the short-range
period of time for response in order to maintain

c SARBERCYiannefEotkhe short-range communi cati on

net wor k... ean : LI I.f or ' . .

i ndi c altﬁi’en go n%n];oﬁrert lﬁg ?%H%? ?lﬁe%gzﬁi%ggﬁ Cﬁ%dlﬁi?ﬁg%a g\%flngﬁ-: tgne periods

r datiing whidl h eadiomoeduli catnirugicating inehavivireleessshos haxige-cofg@ication
cge“fﬁégahion network is allowed to communi cate; 15

rEERST Y S AT LI RORHEased on the schedul e

i nf or nAkadTor @etériifiing, ®akedIsHARE sdhedde inTBHhon IE¥hE & respond to a
poll in order to maintain connectlvugérto t he

s

FIBFIEL Jexifg ol dRATIST ©JR4IBIEIN GeaREAbVIEY t3ibe shortiagge pemmunication
CRORGLHSI Ng: 20 a master device enabled to forma

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

conmuni cati on device, the at |east one slave device

[ %I&ding)a %Lutality or radi o nodul es coupled to a

nil T rauT 0 oMt ol 1 er; the master device formng a

Wi r el esmashoddvice @NGReCOMHRN b Gl @nARHMO hkd

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 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 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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including the at | east one slave wrel ess

communi cation device, the at |east one wireless 25
comuni cation device receiving information indicating

a master device polling interval and a maxi num peri od

of tinme for response in ordgs to maintain connectivity
to the short- range communication network fromthe
master device; the at | east one slave device further

r seheidviengfomiteaus Bmi id rmmxtdi tom mastr datid:engaﬂdm::d by theonaster

d h
| GRREP B MR el DT oot G P o

to comuni cate and determ ni ng, based on the 45

schegule nformatlon atime to respond to a naster

déViA E”BB le,iceUREYBy t he master device in order to

Mai Nt ahRaGORRAGHI Mgty to the short-range communi cation

network. 36. A radio nodule, conprising: 5 a radio

modem 24oral eontroberconplad tooht edicmogtmdhe localentralitir enabled to
91?59;1151@\% ggt%ggmgﬁgtnr oller enabled to perform nethod
epsmcu . par fgmpatlnglnavvlreless

s h o rt- pang@am(gmnmoe&tss shoriginge témmoticaibn1gnadrk ihsding at least

S _communi (éatl on devi ce operating as a

rrﬂg? ‘é(frcleeiscfop"é’&‘é’r‘?ﬁ“ﬂﬁ PHFOIRFERUNGHS P RSt | ng a naster

devi cerqeividenBfoliRnMAdicARY PAmARIdBVE pABhE Bfkrofl ah& Aenaximum
for restponse in order to maintain connectivity to

s Reiad ofgipseior gespenshircerdeida mpdniadrcknnast Mtuto; th@sfswcﬂ%dgﬂ e

[ ating one or nore tinme periods during
V\A%lglﬁrnqgﬁ?tg(gl 1Jle@‘g(]n)ghl e communicating in the wirel ess

short - _ccamgmngcsntmlnled%imatidnéh&imtmg ohb ot mopd tirdy\petidde during

co ni c term ni. n based . OT the schedule . |

PR g T odfs i e g5 S tigiriapes qpaypcation network
P&l dliolvd @ ElRlimbficdi@i nt ai n connect i vity to the
short-range communj cation network. 37. The radio

nmodul ed@erminiaehasel ondhe sedicdule eformation, aeta terespond to a master
f Hé\ﬁ&eﬂoiﬁﬂ%p&e??o ﬂlgln%%(ﬁ]gg?t Jﬁly &% sﬂ&%—ra ?gggm%lcatmn network.

comuni cating using t wrele
comuni cation nediuns at substantially the same tine.

dul e of clajim 37, er e| he radi o
Db GOENERAEM B Rehimreis poduicst e shey frperate in a
adghl Hlﬂe%hﬁﬁﬁiﬁ?ﬂcﬂtﬁgﬁlsﬂ@&v@%fﬁ&@hmﬁél@é@ cHﬁEﬁuHIEﬁtléﬁ mediums at

substantjally the 25 same tine.
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 fime.



