DI STRI BUTED MULTI RADI O CONTROLLER [ 0001] Thi s

international application clains priority to U.S.
wo\pplitgaté on Serial No. 11/431,542, filed May BRAT/IE200%6001192

entitled "Dl STRIBUTED MIULTI RADI O CONTROLLER, " which is

i ncorporated herein by reference in its entirety.

BACKGROUND OF THE | NVENTI ON [ 0002] The present

invention relates to a systemfor managi ng nmultiple

radi o nodens incorporated within a wirel ess

communi cat i O EYRIBYU TN MUPTIRATAG CONTROLIER

distributed murtiradio control systemfor scheduling a

plurality of active radio nodens so as to avoid

conmuni cation conflicts. 2. Description of Prior Art:

[ 0003] Modern society has quickly adopted, and becone

reliant upon, handheld devices for wreless

c i catiqQn. .For exa ar te

IR et o Yhisgiernaftna) pRisien ofauBsprhuy Re L aheligggion Seria

t fN& ¢¢An0kagi Mmad Masmn oz«ﬁmeeﬁtmedn‘ms’rmmbﬁgmbmmblo

t he communi cation and the functionality of the

d&ONEROLTEES ewhich & mserporatadheranby oefertocd mats qniiGg)

have becone commonpl ace for both personal and business

use, allow ng uRACKIGCROUND GFE THRINEENTRION/0i ce,

text and graphical data froma nultitude of geographic

| p@oR2] ons. Tihe pERsATINeRfibh eatBEiowdyk@nitor hiaa&&nPynultiple radio

t hese devices span di fferent frequencies and cover

d Fodg RIS ARCOFROsRSHVRINTh WHE S s g faguniga{ion dexige mgid more specifically

s

i PR PR Pocrtol KR s PREMIGE pRPStic oA radio

| arglemgeogs aptviodd @neasnicaffvasenfietsasor k t echnol ogi es

have commonly been divided by generations, starting in

t he | apRs& B8 of Pricaakty 1980s wth first generation

(I1G analog cellular tel ephones that provided baseline

Vea(H3) COMURIERE ety hd c{ﬁ%i@ﬁ Rddpted, Eﬁ’d b&:%h{el-flsﬁefnt upon
t el ephones. GSM i s an exanpl € of "'a w del 2G
dihgidhgld dawides Farrwiradesagpnpmiaatiomn.c Ber entgrmph: t3¢i 1@0©leph0nes

eps® o PRRuRAEE Sy b P B laadiE i BR S e  ents
C YRR tlePduality ¢¥iBe e0rBRUBTERIGT 4l thé Qunktiemity 65thedewites. These
textual data via the Short Messagi ng Service ;@NB) SNVS
aMilgss sorpmpnication daviges { WeTR) havahesame semmanplage oy heth

S 1) S BP0 0y
Mgdtdphivaldaa Vessaguhiguddar\gecgrapid/Ricatiars. GThle&bﬁmﬁmlcatlon

messagj ng. system al | ow n
networks u 1llzed by these dev1ces%pan different frequencies and cover different

transmission distances, each having strengths desirable for various applications.

[0004] Cellular networks facilitate WCD communication over large
geographic areas. These network technologies have commonly been divided by
generations, starting in the late 1970s to early 1980s with first generation (1G) analog
cellular telephones that provided baseline voice communications, to modern digital
cellular telephones. GSM is an example of a widely employed 2G digital cellular
network communicating 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 voice communication and

also supports the transmission of textual data via the Short Messaging Service (SMS).
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for the transm ssion of sound, graphics and video

files in addition to sinple text, has al so becone
wW@e@iizdshie i n certain devices. Soon energi ng PCT/IB2007/001192

technol ogi es such as Digital Video Broadcasting for

Handhel d Devices (DVB-H) w Il make stream ng digital

vi deo, and other simlar content, available via direct

transm ssion to a WCD. Wil e | ong-range comruni cati on

networks like GSM are a wel |l -accepted neans for
t ARzl h Y GRde Fr@es@alwr}dgreaﬁaveatex gsspgesci 4ip to f pG phargcters,

. t
Zg\gnl (].nﬁ 1?1% \cllﬁ tgﬁ(ﬁgﬁ Jﬁckét&%ﬁiog?sﬁéﬁ@%&%@%er?ﬁ 9.6 Kbps.

ria data a
SﬁmemmﬂangémeeshgsgSee@mﬂhﬁﬂspmnwhﬂawe@nnumgmngamnaHowhg

i ons t.hat oi d sone .of the prqblens seen in
9rgt§e BERIHIPSION AeYONDRHEaPhi S 106 SEHR {1 10y WdaLjondg sipple ext, has

ofalsa bebtRhd avARER iMcER]if aSvilRC RO BRh¥r oGty fekﬂmel&g'}ésmueg as Digital
acceptance in the marketplace. A Bluetooth(tn) enab

WSid¢or Breediassng it Handhéld Esvigas €D ¥B-1) will makd stmmmg)adigltal

Wi t hin f 10 net d t t :
TR AR TP ASH BISuaH IBoR e B R (RN G dvhite
n%ngat%hgé/ @Arﬂmhﬂéﬁﬁ&ﬁ{e@w&kghlk@t}@@l BfetaeINaédpicld - means for
I nst'ead, plurality of devices wi thin operating ranal

€se

ofrapsmikting: shvélrrewwmg dateofretth cast! tyaffie png egrdativg rcRnepras,
call ed a et te itself to
tﬁ%twr%% %l?yngto%h B)pﬁ%%e £ ﬁﬁoaﬁyl wg{l{;ﬂg?o control data
ges mn h up to seven aves a
EERLE"S o1 Shae gy faeS ey %&‘8%5‘%68‘“&3{“&0"%8% Squfpps tha
t Beoialsemk o¥ tHE g6blehs k&8 iNRrbeEelluRRnkrbrks. aBRStodEHMiOsin
a beacon signal in order to stay synchronized with the

mesareple ofia @hw&mngﬁ cwreéms sehnalegysflwekly gainengapseptance in the
a\éfalfl%egé)l A %?ue% ena Eeﬁ%&bntu anls}n\'llts a% treccglvgg EX% gpa rate of

Ct Ive nication an

-079@Kbbo Wﬁﬂlﬁﬂ@fﬁhge g8l @mkRrHbh®mapi m@mﬂt uﬁwb(w ﬁletetsnwuh
addition to Bl uetooth(tm other gopular short-ran%b
wifdifiaaa pﬁyﬁm%gng nd| %@F@WAN ey elymstigatepyBlpptoofhy c getwork.

PSR 0y ST AR O W s

Zifgheendt80zk groug caldfi Yhcohal’, Aatydietde nivfyl fdomald itseff to the

t hese reless medi uns  have f ures, and adyanta
t FEPICHA féletpwtaa@%lﬁs.lﬁPéO?%ﬁad?@rqxab@lgaﬁmltiQeattP Shien “active”

[ OR0& anlfDi58 “HeGER {dvesMARHTAGh MRk ShAMBY Bai@!ba e dRROAB clotk

i ncorporate various resources for providing enhanced
f tinong ofthk intagter.nPANSER slgeesgnanitoo mbmntagmhnismﬂ@nﬁas@y

Sl A RO A S SE) RGN s
r @é‘&icé&' &u@hu&ry SiRBLENYeE vhrihiRI0BYd sinmihiRaort@M fofver aving
modes in order to transmit data to other piconet members. In addition to Bluetooth™
other popular short-range wireless networks include WLAN (of which “Wi-Fi” local
access points communicating in accordance with the IEEE 802.11 standard, is an
example), WUSB, UWB, ZigBee (802.15.4, 802.15.4a), and UHF RFID. All of these
wireless mediums have features and advantages that make them appropriate for

various applications.

[0006] More recently, manufacturers have also began to incorporate various

resources for providing enhanced functionality in WCDs (e.g., components and
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transaction may involve a user holding their WCD in
proximty to a target, aimng their WCD at an obj ect

W@ 2009/13231®© take a picture) or sweeping the devPCEIB2&1001192
a printed tag or document. Machi ne-readabl e
technol ogi es such as radi o frequency identification
(RFID), Infra-red (I R) comunication, optica
character recognition (OCR) and various other types of
visual, electronic and magnetic scanning are used to
qeelkwarg forpanformeg dless-nraxightyal irdassiipfosmatien excimngesh orgnsors
t IQSd/nIe ?CQHIlqu mqg%g %Le(ﬂlatrgz}/d a}fu "iloyglggtrorlico 919<zr1na98}{ L6 a deyice. A
manutactur et s are contan|ngz%o I'ncor porate as many of
t rangicaon Mg involvedi wat Beldiigehgdt WQD Gopradithicato Dmarget, aiming
features as possible into wrel ess conmunicati on )
dERAICWEDD 2f anrPIRct Gt tortaken Pﬁ@lf‘§&KéWF%H1?g thgsleyicg over a printed
devi ' . . Cat ‘ ,
o b I R ek Al RGP
r edentifice®nd REDD b Tfenradr( R uchemunitatpingopted] chasactayre@gotiion

c r This allows a.co i cation devi t )

£ RRERB P v othen BiFRs SE TP R MBS Avp graeag o psaning are used (o
CQUIERR iﬁﬁit'd@gréBQBﬂ)r%ﬁ&l At BNV epcRRfou tetee@ Rét anual entry by
Bl 'uet ooth(tn) comruni cati on accessory, possibly at the

samecrt i re. [ 0008] G ven the large array comruni cations
options conpiled into one device, it is foreseeable
t fe07h user Dawvick maanfactuvers s amtiauigd tnooripbsatd ad many of the

potenti al. en repl acing other prqoductivity rel.ated.

e sy ipdF e e SR Qe 1 o B ERuBlegireless
VEnERinlc8ROAE& i QL R hin hk@Ehilth 8RR poWBIR, SAHTRET RATRS to market.
phones, conputers, etc. In thesé situations, a WCD na

b ®egisasrimpmpatating laignahge sbotrsinge aué maghine rexdgble communication

different, wi tel es di . A It i. pl

o ESSPEY 0 i SLPE DR FOMPTE o B o SH oo didaifys o
acldharbion ddideto TRYXIDNYaduit @b &S sERsnangal foPekaYRE, CSM
and |nteract|ng with a WLAN access point in q&der to
acemsynigatingpath nath abB<AN accesy phinieansl afdlyetgethur camarmication

t [ . uni cati ons cause i nterference
mF%%g%’GEB%%@gg?HéﬁéﬁggﬁQé comruni cati on medi um does

Nojoolfve an IQFQ ical o emgtin ifr% uenc %gn%ﬁgéﬁggone
meai a radfd LR HHERY CHTREIEAHOPS R

| aéaEd, 86 fsieseksble it A aser VM vk tdethplBea . WCD toSts@hi$ Potential
possi bl e for the conbined effects of two or nore

s ivhan rephsdiesetherapedustiviiy related deviees. Foeexample, a user may use a
: . ; _ .
DR oD EREL Sl AR T 0 e

nrc e ances nmy cause régé
I esipiiteRgett NIt these sefbtidsfa MeCD ansbes®ntiuriatingSimultaneously

pggé(alltu?ﬁerous different wireless mediums. A user may use multiple peripheral
Bluetooth™ devices (e.g., a headset and a keyboard) while having a voice
conversation over GSM and interacting with a WLAN access point in order to access
an Internet website. Problems may occur when these simultaneous communications
cause interference with each other. Even if a communication medium does not have
an identical operating frequency as another medium, a radio modem may cause
extraneous interference to another medium. Further, it is also possible for the

combined effects of two or more simultaneously operating radios to create

intermodulation effects to another bandwidth due to harmonic effects. These
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and the overall degradation of performance for one or
nore conmmuni cati on nediuns. [0009] The utility of a
W@ oousee@t i on devi ce equi pped with the abili tRCT/B2007/001192
comuni cate over nultiple wreless comunication
mediuns is greatly hindered if these comuni cations
can only be enployed one at a tinme. Therefore, what is
needed is a systemto nanage these various
comuni cation nediuns so that they can function
s idisterbaiiess el Favietanros teaiinginghe rgqugé retfapsmission of lost packets,

Ul 58 %W%?}t (}]egga aﬁglfggﬂgrﬁ)?@%c% ffg f?eﬁ(lr%érg cb&%ﬁ%ﬁoﬁ%dlums

erstan unc W reless e

Bl one e TRUSA bl GRAE R PSP R msabity o

S Qofnfifinidatd ®ref & @wlu‘éleﬁé Uit & @daticRUYBNRY s gggreatly hindered if
| NVENTI ON [ 0010] ﬁ‘B’r esent invention includes a

t drase ARINMURHSEHQIRP, Cap §) Lhe@nme Ysgroaat 8 fisice rhharrdorehyvpag g needed
y

oft 3 SAEP I ahil® (RS BN AR BREEER b s & Bah L

c cﬁmamnh @mﬁﬂlmne@lsw with aﬁh@gﬂp}le irapacd s p@foriraase Tl&dsiy@tem should
deps ma irectly controlled by a nultiradio

cBREPBI é%?flgmnﬂ wiersting %@eﬁlqnﬁ lty afivacly wislest megiumsand

d ar-Tal

conpi8pe S IR asRILE Q*eﬁ“%ﬁ’%e‘%h?‘éﬁﬁzﬁd&tﬁa@v@an S gnd control

nmealell edivint doi thattiterfd€bce i$inesmmidkédst ri but ed conponent s

may communi cate with each other through either a

comruni cation interface comon to the general control

system of the WCD (conmon interface), or

alternatively, they SUBMMARYIGEIRVHENEIONI zed
interface dedicated to transactions related to the

Midgrgf 2di 0 GARLEQLnSHREOR (et Bt iR Sheth¥¥l dofplife® program,
comon interface may be utilized to convey | nformation
beyseeand hlepskitsorminage thositmuithneospperentrsof 4 plusmlitooleradio
of conmuni c Q suff r from conmuni,cati
B SR e R e rsless s NS RETOR SR T Srelions of
( @hele radid Abbéfs a9 ®e ditkdtyRdoRtrb NS nAPRh e &oh@BISsystem also
user interactions, etc.). However, the MCS interface
diintegrateq into ilpd et wigelgissievicbut ed cont r ol conponent s of

the MCS, and may all ow the quick transm ssion of delay
séO{Hilii ve oﬁécabliltmialspeictsqurtluramhkbimacﬁmdOIUmitsystd:mdMﬁﬁimm

AT L T R Sl 9008 o

b%asv c@ﬁinamléa@é RitBRhcH Gtha thRuLPBitRRd dfInRdhi S80S ikt MRe common
information, received fromboth the conmon
to the general control system of the WCD (common interface), or alternatively, they

may utilize a specialized interface dedicated to transactions related to the multiradio
control system (MCS interface). While the common interface may be utilized to
convey information between the distributed control components, this mode of
communication may suffer from communication delays due to ordinary traffic in the
master control system (e.g., traffic from multiple running applications, user
interactions, etc.). However, the MCS interface directly couples the distributed
control components of the MCS, and may allow the quick transmission of delay
sensitive operational information and control commands regardless of master control

system traffic.



interface system and the dedicated MCS interface

system to control overall conmunications for the WD
wab@7VES1€ont r ol conponents nay coordi nat e t heP€@T/1B2007/001192

resources in nonitoring active wrel ess conmuni cations

to determine if a potential conflict exists. In order

to avoid a conflict, the MCS may provide scheduling

using activity control comrands, communi cated via the

dedi cated MCS interface, that enable or disable

vdP9ds r adildedisiabuicd enmtioheomponenisef e Mbgsmay utilizpeboth delay
Oy SNOER R0 B AR B P i B common

desterfhqt systemaindah@defi@tedM GSnhediacesistent, ak esntiab overall
conjunction wth appended draw ngs, in which: [0014 :
FIc@MmMunGaensIoE ey @eﬁiﬂ MG sanfref cupopputs a%%&a{dnlate their

envi p - . : ; ey ‘
e i e
a confliet eristsleboorigttb amoidfa canflex,ehpMiiS/may peivedesscheduling using

communi cati on device usable with at | gast. one, .

o REBUPHERHTObFor RS, BRI ICHS b B oGRS iatertyee, that
dicfisB10 8L 8isMe PARIRI ALY nffdems o il ol BfRé pRiddadf afnet he

Wi rel ess communi cati on device previously described in

FIG 2. [0017] FI CoRSCRACRACOIPPRANWING Y
oper ati onal descri ni cation

deyid utiligi.n M [ ' i i .
SO e ARYLLR) FER SRS SO RN g

| ”¢shiption of § PRIGtedFdnbodimeélitstak@siasoajunoper with epgended drawings,
exangle wherein interference occurs when utilizing

mi? ¥ihe radi o nodens sinul taneously within the sane

W rel ess comuni cation device. [0019] FIG 6A

diletddses aklexkaptlasss antexgmplanamirgissconepitionnl evirgnment,

‘(’:"'gx%cﬁt'#@ﬁéﬁr%@%ﬂn%hi&%i&%&ﬁﬁmggﬁ{1 YA e e dlivk bhdaad! O

1
N accoraance w east one enbod ment

f i nvent i . 02 FI.G 6B discl .
o E0<1 SRR el op oA BITRER IHgES
t REmMntdalias H&viEOMabRIVEH atdeddt bitCerh B TA eNSpre QA2 hlvention.

FI G 6C discloses an exenplary operational description

mg%ge' eﬁacymgylegé;%iesz@mg%g&ﬁmhﬂa' degérﬁﬁiloﬁ of the wireless

io controller in acc nce with at | east one

e rhmdiumenation fleiéeprpviesdn desombed tn 0K, 2.

[0017] FIG. 4 discloses an exemplary operational description of a wireless
communication device utilizing a wireless communication medium in accordance

with at least one embodiment of the present invention.

[0018] FIG. 5 discloses an operational example wherein interference occurs
when utilizing multiple radio modems simultaneously within the same wireless

communication device.

[0019] 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.

[0020] FIG. 6B discloses a more detailed structural diagram of FIG. 6A

including the multiradio controller and the radio modems.
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[0022] FIG 7A discloses an exenplary structura
description of a wireless conmuni cati on device

WO p@bash3ng a nmultiradi o control systemin accoPCEIB2007/001192
with at | east one enbodi nent of the present invention.
[0023] FIG 7B discloses a nore detailed structura
diagramof FIG 7A including the nultiradio contro
system and the radi o nodens. [0024] FIG 7C discl oses
an _exenpl ary operatlonal descrlptlon of a wireless
cdPRMi cat i SHGaES disslasercan exemglagy apsrationaldescupigr @ffa wireless

S%%Bl?rmm&ltl@ﬁ (895199 Fud‘Mg{ %rblg@]]réc'ﬁ_?g)ntgﬁﬁr ﬁ%@&'aﬁﬁ&twﬂi at least

t he present inven di scl oses
exmapmabwn&m[uﬁ&ap&kmﬁes&mnpnlon of a wirel ess
conmuni cation device including a nultiradi o contro

SY60RN i N aquo! WARIER108kS dh dxempldre simadtirdBdeBBpbnaE i widless
the present invention, [0026] FIG 8B discloses a nore
depEMuadEagion devige Hcludinggr mpltsadie pantrod Aysters iy arcegtaperwith at

TSGR GANLS VALEM AQdhdie radio modems [ 0027

oses an ‘exenpl ary operatlonal descri ption

0B o a3t PR eSeetitpr FHER e Gy arric. 74

alif@iidiag theen@bekl e6tlo]l §fstenendothe $£116 niod¥@Bt i on
di sclosed in 8A. [0028] FIG 9 discloses an exenplary

?66’[4‘Tm | on HIECHEisURAE £/ e gla%tf Fﬂl)&é‘t%napﬁ'&cﬁ hBRtreless
the present invention. [0029 G 10 di scl oses

exempiuataatipn devige mph@rrmmsmﬁblradm eesitesd systerdimageotiianee with at

th th t t 0030] FIG 11
d.%%I%&ﬁ%mﬁﬂPPg%gﬁﬁﬁﬁQS%B Veﬁpkﬁnan[exenLlary process

b h |
%9}}25%] |Ct yao gdﬁq&a%q?agll?t qr%?;glﬁ %’}? %&%&?F&%Crlptlon of a wireless

C‘emn%hbﬂ ﬁeﬁ@@fnldugf Tg%ﬁltn?adl@ cEHFRRE R & Ycbliadte with an
| east one enbodi nent of the present i nventi on.

DEBSRAEVE DhbagimPREFHRREEDcEMBEDINMENT[ 0031] Wi | e the
i nvention has been described in preferred enbodi nents,
vao02e)s chakiéssB disclosesmaderetdeeriled strusttiabdiagaepafi RIGa§A

fro he spirit and scope of t |nvent|on as
é%ﬂﬂlﬁla%ale.rﬂu IfiFpdt ﬁwgﬁﬁgv&teer aidyhe radio (Rodemas s
conmuni cati on over different conmuni cati on networks.

[ 000291 A WoBIGe§C Hisclosesranrpxamplagnaperaiiqial descHpaRfta wiseless
O\égﬁmﬁn\f@aqgn atvigy including a multiradio control system in accordance with the

alternative embodiment of the present invention disclosed in 8A.

[0028] FIG. 9 discloses an exemplary information packet usable with at least

one embodiment of the present invention.

[0029] FIG. 10 discloses exemplary timing diagrams for wireless radio

modems usable with the present invention.

[0030] FIG. 11 discloses a flowchart explaining an exemplary process by
which a multiradio control system manages a plurality of radio modems when a
potential communication conflict exists in accordance with at least one embodiment

of the present invention..

DESCRIPTION OF PREFERRED EMBODIMENT
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of wireless conmunication networks, each with
di fferent advantages regardi ng speed, range, quality
W@ eooras23ec®r rection), security (encoding), etc.PdHEReE07/001192
characteristics will dictate the amobunt of information o
that may be transferred to a receiving device, and the
duration of the information transfer. FIG 1 includes
a diagramof a WCD and how it interacts with various
types of wirel ess networks. [0033] In the exanple

piled3l ed | n VERig thg invigsiaen haﬁwep@égﬁgb@%lmmﬁfem@(b emppdignents,
d%\e{rllgues c g%aﬁ? tmgdg ﬂlefrélg Wi oE’taciseggrtﬁg 4‘ g{e sBﬂRda.g? tSCCPpe of

to evice sucC ena

pa}hdﬁm@mh és&lb%@ﬁbe@dﬂmﬂ@pend‘dealanlﬁs.el d ComTunl cations
(NFC) 130 include various transponder-type

| Mt Wik &emWhies@inoveP HiTRrdnY cohinicAgoba@RoHRY devi ce
requires its own power source. WCD 100 scans source

12634 @ Shors (a9 & ?%Fﬂ‘ﬂ?érﬁﬁﬁﬂ MFecelvd ihAFHRAGH 8{}er' d'Wwide array
source 120 may use the energy and/or clock signal

c oh waticlresicammhnicatidneneswanks) emgh vilthyreafferentsadivanta ges rcmémg speed,

of RFID n| cat i to r. ond Wi ore

© e A BOARHRE CotiorBon, sEhEE BRsuty e odhe Byt win
hawgat@ hetfnlRat bMardrhRNSMRE A be AAATPa fohere@ditRE device, and
often feet, and nay be able to deliver stored data in

athehiratidor ofrhomidsinagion gansfer FGnb inabides psliagiars okpyY €B)and
Iat ui These £ ea ure ke such
tg‘gﬁ'ﬁollngeégcéésqw\llélvflp{%u t?'%ed“} eretl ?twn%éatl on pur poses,
S s to e %I X Sme aé:tﬁo S 6 SSEsse 100. This
o t at FLHEFERPlEARC %ww g g0 g s Epe
e'dSﬁEé £ Ge Qﬁ’ﬂhlﬂg% a%ﬁm@@&ﬁﬂiﬁhaﬂmﬁf a e énedl&dHdvice such
or debit transaction, etc. [0034] The transm ssion

r amgmmﬂsm@nahled)pdEWn:@rslaMy corapeirt. dNersdii¢ld Jestrpunications

ab e .of m. n
NG TG PR WRERALG PinaBRE 08t e U hersie remaetiyagy the
| Bedndb@sieaeplréfiadet QnswpRHRE Sourdee WEMI (0gscainsource 120 via short-
recei ving devices are both active. An exenplary

sTANZACPHNUREEHaNS. nt faawondarn 1awce b may whe e hergy and/or clock
J@%ﬁ&l\gﬁégn{ed%ﬁ{ﬁ ﬁ&' s%&rﬂﬁ?ggnﬁﬁ‘?}n ﬁleucecltséjgf lgﬁmomlwlﬁwatlon to

etc. access anount
| Iﬂffspomthtvltb datactdred oxthy e‘ﬂmlbondieru These typ, of eeuheplto giek al;ually have

st.all be transferred in the tine
. §n SHEive tRAMBISEIOD Snge SRdRe %@%ﬁfetﬁ%ﬁ‘gé aﬁ’& i&@@&‘s@ deliver
p@ﬂo?éd daTebfnSan%’ﬂﬁl?st A 95%1@’6& 5\eeﬁrﬁlrﬂer$labm3re@5'ﬁb}té§ ré1§t?vrely

for exanple, strolling through a shoppi
vvqhicklyg Thevmfeatusdsmaskte. suﬂu@chmnldmes ‘hcl@ hatedd"onpilemxﬁctaylomf
these wir ebesi‘:E networ ks, addi ti.on

t
- BUTPTEGED 08 HOFVEA PR T RF T RIGOE 1ReROg gsprovider,a

1QBy c%&a:i ePaBMoRetid S6&tETEdodrlodkn BN Sccdlft MIBEr €a\d GESit or
ueue
d debit transaction, etc.

[0034] The transmission range between two devices may be extended if both
devices are capable of performing powered communications. Short-range active
communications 140 includes applications wherein the sending and receiving devices
are both active. An exemplary situation would include user 110 coming within
effective transmission range of a Bluetooth™, WLAN, UWB, WUSB, etc. access
point. The amount of information to be conveyed is unlimited, except that it must all

be transferred in the time when user 110 is within effective transmission range of the
-7-



for service in the area proximte to the access point.

The effective transm ssion range of these networks
waelepenstsion the technol ogy, and may be from 32P¢T1/1B20@/001192

over 300 ft. [0035] Long-range networks 150 are used

to provide virtually uninterrupted conmunication

coverage for WCD 100. Land-based radi o stations or

satellites are used to relay various connunications

transactions worldw de. Wile these systens ar

exeeastpoint. f Tine dimstan is axHemglydirgited if hgause isy @ﬁﬁxaamée strolhng

DG RSP AE PR o BT D3RAE o8 3R pEAE ooy or
Witliest a&&ldsﬁl hemvoelts, addigsm) nmEus ilberequirb@to egiblist ibenisitial

covering these s&stens cause_ additjonal overhead for

b&ePnecHen WD AHY vﬂp@vmaxé P& IncheaRehid thege angspanyrdeyjegg gueued
S 3f§11 MRcd W the 4 10 hg%gLGCJSE g&ny | Qf”feétn% tiaalﬂ%f%smn
it beconmes easy o un er st an nee or a variety
ofrangefo{f thesa hetwonisudepeatsionrthe esimologs acdmayy be dronn3 2 ftato over
|gg e WCD. Since these types of devices are being
usdti ftas repl acenents for a variety of conventi onal

communi cati gns means, i ncluding | and-1and teleﬁhones

| $903linct i okaRETINEAEATKS 1%% dg¢dto proyele pistualy piggprrupted
pioRptinl Al SoPAIIEL R 208 L Eldhesch BRI RIGGED: PtShites are

appdd oatlap nsruﬁuﬂs @mmmmamensmmmmlat\aromkﬂwmdo u®hile g®se systems

progr ans, GE%_ L %net nnunlcatlonsf etc. ég{n a :
v&’f‘% eé‘ttrfr‘mﬁ%y pab the wqat ?r@f?f“é“s( e gite,plparged on a per-minute
aph QERAILE1 10 %ijﬁ@fuamg%ﬁﬁft‘ﬁﬁal oﬁQ § for%taﬁl thankfer (e. g wireless
Wrel ess communi cation device As previously
d ésfemiebagess). hBurphes stberregulations ¢Qynr1ng$heb@sysmsemrem agdlitional

usi n a t.y of MAreIes ation

TR 57 op B e Ber oS RISk Gl Of i 8RR more
Coumb&ksmti on tools available to user 110 before

expl oring the present invention. For exanple, in the
cgeep’ @ Cah Lidhast thehRB AR Be@meR RS/ tohAREE@hE the need for a

wirel ess devices, the Integrated data handl i ng

c apta«tiy lof ﬂlf&g;err!sfcomtrmnd:em)measwrags cavmhlquontoamsmglo IVéCDn Since

tati transq%%ggns bet ween the trans and 1
r eé‘i’ typﬁﬁo €88 1SR A CPACHTENF S%Ieas"aéﬂ’? e e T’%{W“a
MesinhAhidafy®ithedrn@! indluding 2ArRSRnE MRPHBhERATdvR furkE¥hdlRy cellular
usable with the present invention. WCD 100 i s broken
d borflspist lapieps amaévgedr\éﬁr wieless ¢ranmmpaicatine dtontie dawisescmyst be

r 8 ] .

v bl 36 0 i g AT PGP Bl i,
C bagingse Prsgrams, GPS, Internet communications, etc.) in a variety of different

environments (e.g. office, automobile, outdoors, arenas, shops, etc.)
I1. Wireless communication device

[0037] As previously described, the present invention may be implemented
using a variety of wireless communication equipment. Therefore, it is important to
understand the communication tools available to user 110 before exploring the present
invention. For example, in the case of a cellular telephone 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.
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di scussed bel ow. [0039] Control nodul e 210 regul ates
the operation of the device. Inputs may be received
w0 e@ms2ié ous ot her nodul es included wi thi n WORCT/0E2007/001192
For exanple, interference sensing nodule 220 may use
various techniques known in the art to sense sources
of environnental interference within the effective
transm ssion range of the w rel ess conmunication
device. Control nodule 210 interprets these data
i 1PeA8, and Flq- 2 displesesan axamplasspedelentayont feoatiistess t o
t 0] [
5B 6 e, st G TIHOD 130 126801 down
asmeehelulds rh’ﬁ&eﬁhﬁﬁg thdsusdiionl dspedtd & the devdiosmTheseauha@itvds may
nmodul e, 230 may i ncl ude, for exanmple, |ong-ran
c SfpeHPERgd fah%le YRIARHSEOmbmatigRs,pk Sof %&eﬂf@g‘?ﬁhﬁff?"@é? Cefmponents
mg@& d machi ne-readabl e data nodul e 236 (e.qg.,
kﬁ%gg a{]mumcatlons nodul e 230 utilizes at | east
sub Vv

3 BE015 o bk 27 oty Bt B p S Hpuss may
d ibs regedv@ dSvut Car$ous akttkr bivdulea o ded Géthin WICD €00 pFenéxample,

devices within the transm ssion range of WD 100

cntrifprcaca seaHaEE modulee 29 Jerviniy VBEO‘iSrtFﬁlj]é‘iUéa kpgwR Ghthe @rt to sense
mg lﬁi]cgs GEvirOh Jng)r}falcnﬂﬁf'fé&lncé @/ﬁﬁfﬁrtﬁgéfféc@ﬁéltraﬁﬁmtsﬁgn rz1nge of the
dul'e responding to sensed nessages, environnment

i fiteless cemmanttaton dévie: Cheiiot ewditle 200 anterprdty these tdmi)mputs and

a3 Aoy Rt SBUE] uRes o e S R

to receive data from and enter data into, the device.

THM4At 2 enComumunsatigas moduls 238 jnagepqrateeplh pEhg gopynunications
c ggﬁercﬁl of e O2 1 dhBwitfid Ffs% jbiegm%ﬂ?c\éhgﬁs @B%M%d’glgy include,

i nputte data may e transmt
c dmnmmw; Icmrgsrangfchdnﬁnﬁﬁ@attoms atodele Béys;masramget tvmmunications

ef ; eciﬁ Yoot @?r' bﬁaa@gae@e%lg 286 gﬁ?% qri##@o (Rppnunications
1%&&!@2%& S dsPg s RBUhEIASo r@d%ijve%ﬂﬁfti%dem%f&ent

210 may cause this information to be transferred t

usyres ioht@niavieatimdiiom badOlofdrang l@wahstametsourses, laad tm@ansmlt

[ 004 lications | e 250 i ncorpor ot her
i B B eSoRi Rt Eufriasih ShE HEN G o

Titstm@nedtiogdiiodie 238 ¥ndy 6 tHidgers@ b 06ird] AMolufedZI®S or by control

utilities, interpreters, data applications, etc., and
migsoBEes logalide dheoyodw resppnding|t9l sensedgnessagessanvironmental

| rﬁfﬂfeﬂ’é‘és al%ﬁ/o&’rﬁq‘ék Q&ﬁcéﬂnﬁ&u}{ﬁ% OWCIS‘%’(S“ es and in

tdrn supply rmatiron to req ing nodules in WCD

O')

1?(?041] User interface module 240 includes visual, audible and tactile elements
which allow the user 110 to receive data from, and enter data into, the device. The
data entered by user 110 may be interpreted by control module 210 to affect the
behavior of WCD 100. User- inputted data may also be transmitted by
communications module 230 to other devices within effective transmission range.
Other devices in transmission range may also send information to WCD 100 via
communications module 230, and control module 210 may cause this information to

be transferred to user interface module 240 for presentment to the user.

[0042] Applications module 250 incorporates all other hardware and/or

software applications on WCD 100. These applications may include sensors,
-9._



[0043] FIG 3 discloses an exenplary structural |ayout
of WCD 100 according to an enbodi nent of the present

w0 pooensidon that may be used to inplenment the PCT/IB2007/001192
functionality of the nodul ar system previously
described in FIG 2. Processor 300 controls overal
devi ce operation. As shown in FIG 3, processor 300 is
coupl ed to comuni cations sections 310, 312, 320 and
340. Processor 300 may be inplemented with one or nore
mikedprescedsies dntermetersy date apmicatignsbete., and @ bainvghed by control
s
VR £ BRI PR R b ks iduier i num supply
r e@drmation toeequeytigRabulessindVOD fdoash nmenory, and
stores information in the formof data and software

copeEent s EGSP diselbsdsraadxt@plag) fhutnasl 1801 beWCD THe according
data stored by nmenory 330 nmay be associated with

p&e an ewbedimsaf efithe presupuisaiesthal may beipsgdda implgmenthe a
W acggrsl%ﬁg gﬂh%trﬁ(gdu\{\ﬂr sgst%ﬁﬁ)?%gs IS de%&'ﬁ@%dqg F%b? oisr%%éééf)r 300

a busines for sc ul rng

etcontrdl9 0dérhll dbdcsoperatione Asshipen émEFEG. s, pradssoy 3mzrmbypled to
330 include instructions that can he executed by

preRBRaisatiarspsecions; d s kay peb and 3‘§>of1’tr9\%ﬁ8@régp@aq¥ebﬁ igiplemented
&Y thihe S %&? nli&o sYrs Al ard kh hﬁ]ﬁﬁ)% {[ﬁ@g Y AR

may store software conponents that ‘co
opetratii@n safre¢ mmmemorya3idon sections 310, 312, 320 and

340. Menory 330 may al so store software conponents

| (@i4dyli ng aMdm@waBh may ifudd @ed@H at&ssmeAGey (RAM), read only
bookmar k dat abase, user interface mapager, and any

c My (RO MInandier flash megnorppad égor?%atﬂméaoq B thg ﬁcpsmef data and

Ve Q- cg{nggﬁcﬁﬂts %Qefe exﬁ%angeh@h Q?STh?é]tB,té)&BIfeeﬁ)?E

function ated to t ormati on ove
Iamgﬁxgé&@nmphn@sﬂxemaf%&Mphnaﬂmawﬁhmhaanmmtmnmki@a&ﬁﬁpmthm

e RO ssoae iR o P G 5 O A pokog gr 3 pusiness

I aa@ggbtfblogghg(glm@seglﬁalyg{cce communi cations (e.g., via
, long-range conmini cati ons 310 nay operate to

ish d
R T
Uttiav eznsbﬂ exebinted by Ppedcessondhi CaidusngpeSpé B@fm/z(erWﬁ))onents may be

sessi ans. ng- range comupj cations 310 nma

operesia I‘?%“‘W?fﬁgngt"g‘é‘ﬁtan e EPPEY E}é%@ﬁ)jé re %Q%Wr%gomponems

S Bk EORRT A dHra3h bf e6mimalYRAt PSS AGRS3 1@”@1123 1320 and 340. Memory
mul ti nedi a messagi ng service (MVS) messages. As

dB3e mag etboistoreb@twae compepentsigeudiogmine wall,iangsvigl guiday

be . : ..
manager, a bookmark database, user interface manager, and any communications

utilities modules required to support WCD 100.

[0046] Long-range communications 310 performs functions related to the
exchange of information over large geographic areas (such as cellular networks) via
an antenna. These communication methods include technologies from the previously
described 1G to 3G. In addition to basic voice communications (e.g., via GSM),
long-range communications 310 may operate to establish data communications
sessions, such as General Packet Radio Service (GPRS) sessions and/or Universal
Mobile Telecommunications System (UMTS) sessions. Also, long-range

communications 310 may operate to transmit and receive messages, such as short
-10 -



conposed of one or nore subsystens supporting various
| ong-range conmuni cati ons nedi uns. These subsystens
woren;7/18316 exanpl e, be radi o nodens enabl ed f or PUEIB200001192
types of long-range wreless comunication. [0047] As
a subset of |ong-range conmmunications 310, or
alternatively operating as an i ndependent nodul e
separately connected to processor 300, broadcast
receivers 312 allows WCD 100 to receive transm ssion
nEReSSRFIRS SEUChERN Dlvpessagds aad/onranltygedu giessagmiggieragse (MMS)
Vi 0 tal
AT SRR RO B P Sl LB
beoenpeaadeﬂ oB@ot Mate wibbystany dupportidg vhdoatlens-range Icvnnﬂgmlcations

deV| ces access the transm ssi nt en )
¢ Subsitememay; BB S A MBrRES oeips bR tar various
e%? efan%gé%éi% dSifGRIYe these transni ssions
ti

an use | for on contailned wthin the transm ssion
SH%‘P}’ Ctefvggxs geﬁ to'f Rg*}ﬁn teér’gfn%guﬁslgat%ﬁé Pﬁo 0 o?qltéﬁat\we?y"

C @pBiatih€ ad arﬂllﬂﬂe}ﬁziaﬁent bficiaticaphratedc conmestsd ﬁﬂ.;&olmyoﬂ(m)o broadcast
conprised of one or nore radio nodens utilized to
r EEEINEES %\12\/3&]IO|WétWCB’f 109rtg a%f@a‘?ttrqnﬁmwwameéﬁagef U@@leums such as

AR HQ@ M&Béasﬁﬁg Ha%d 3%‘0&%?%1?\/@%) Digital

functlons |nv Vi n e exchange o I nformati on acro
s tmrduo Bemdensting éDABSg et Tosk sranshesdesonaybedermbdedescethelt only

G f h hor -
C ORI s BT ICa Bing s B TRy ReeBtioe GEB ST o P ey and may
WebNain M8, avdi@ Qﬁ@ided#ﬂ’for%@n@h anst 1Mst AeESAMPRB WCD 100 may

connections. Accordingly, short-range communications
32¢&eperthese trnsmissipnoamsl yse infoavation cohingd vethiin ﬁwrtmmsm@slon

short - e_canpecti ons 0cess

? ot LR e B s @Rl OB RGP Rah G n e
S ek FTARERhEOBSMmMBhiRhions3NJSoro dvattitCaidrOPE BdP b8Bymprised of
be conposed of one or _nore subsystens made up of, for

eRappr moraadioguadangditdizad tniegeiehp Vajaiy of bmé@'msmmq,rmaaon
via the previously indicated assortnent of short range
wil0@48¢s s ne&hgmange(w@trgl]lur@ta@pns 3%Qvgéespnm1bled@lvﬁlcemgmonvolvmg

¢ BRSNS o o Bt g R BRRY nglsp Mo A desribed
”ﬂBM&ﬁldrd%gféﬂa@ iff FUG! R ek@mples of QichMrént-rarfp@cofxaifidabions 320 are
processor 300 na lgont rol short-r ang@{ rlfﬁ-’at devi ce 340

t @Oblélﬁé?“btoeBlRFtOQi gnalVd.ANU W, Zigher B}, gnd Wireless USB
Si gnaeil[88 fgkrﬁcgwﬁé?ﬁhk r an%rhog@ﬁurﬁ‘%“ﬁw§ iﬁ&f&ﬁﬁ‘fﬁ‘n&lons

s eelated ngtherttablishhent ofwhditngngeaihagionsad allles qb&tc&sshﬁ@telated

be supported by the short-range input
tgl the transrgll%smn and re%eptlon of 1nf[ormat10ngv1a such connections. Short-range

communications 320 may be composed of one or more subsystems made up of, for
example, various radio modems employed to communicate via the previously

indicated assortment of short range wireless mediums.

[0049] Short-range input device 340, also depicted in FIG. 3, may provide
functionality related to the short-range scanning of machine-readable data (e.g., for
NFC). For example, processor 300 may control short-range input device 340 to
generate RF signals for activating an RFID transponder, and may in turn control the
reception of signals from an RFID transponder. Other short-range scanning methods
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device 340 are not limted to IR comuni cati ons,

linear and 2-D (e.g., QR) bar code readers (i ncluding
w@eocasses related to interpreting UPC | abel s)PCHIEBR007/001192

opti cal character recognition devices for reading

magnetic, UV, conductive or other types of coded data

that nmay be provided in a tag using suitable ink. In

order for the short-range i nput device 340 to scan the

af orenenti oned types of machi ne-readabl e data, the

i fpyueadi @g/n@éhlnﬁ«yeadahlp dat@ thatmayhersygporgrd bypibe short-range input

d

COEAEE PAC e ORGSR Rlfpadh it B2 RFEOR Foar code

| éadersdirichrding }ﬂGEék]sesAcelafedrtdi hﬁdfrpﬁdnmgnUl?mlaEI:l@ aBd opitseai character

interface 350 is al so coupl ed cessor 30
i Fircopridien dgygey ioe Fafing eagnetice Wi K1V or PFhPDivRER §iogpded data
| n 4 Wi Hgags%%gﬁowgéﬁn a?’tag H%W% sﬁlﬂlﬁte iHR €fn drabefok ?rféeshgégange input

user 1 npu a user output 370
i dpute 34Dtorsmyn thwcalfcurdmemimed rcypms p’érrmdntrpmdalsle whtat the lnput

allaw a user to t,ion
CFEH BV e BTl s aBCT G ERoGe FRERELE dffgors CLDs or
MofHeP BIRBRKnoWASH tHRWrHe} infefPrefihg AWShide ¥8RhbleAnfoRGRIoHE
|nfornat|on fron1the devi ce. Thus, user output portion
SBRY 1 NC AL NAThOW uppg@@nﬁg& Fnerther sp3s AsgL AR Ao
g t en1tt|ng factile emtters and one
opr(n:m'ser 30 UsapﬁaﬁfMSOExcehQateartl;e chichmlgay infoohatche with a user.

o B et HerASH Tt ten Bt i pecr gpaut 370

t (RBSRANIRINSABAclulB bie bSmERIBRpoAtLY thAt MRSS h ViSerd6 ipse
whi ch may be progranmmed by processor 300 with

i irfformaitono e xamplss of sdahvcempanénis mbﬁg ksepads, tauecsereens, g
an.out

n{}ﬂ?{{)gg&}eﬁ gJO %?ng?/é ﬁg?/wsggﬁ%e‘r }ﬂaj neﬁgllve n ﬁ,lmilzﬂlon rom the device.

f a6 eBENbuRN §BrtioWBT0 ndyl8EIE@NVAM UL c@mﬁ@ﬂdn@@ such as a display,
cont ai ni ng tranzﬁonder 380 wal ks through the door, the

t Hahtsppaitingrdipdesd REPgi tadde &Iﬁﬂteﬁsa‘}ﬂdr%@;ﬁ’é HeprgRedio speakers.
SO PO EREY g hRLFaR G, (0P BEeRler B dsies.

S ions 310, 320 .and 3 O e fo

¢ HsARTS oﬁv%ﬁél%magp%l%o el oRE Fah deiipdndfis 380. This is
t bgsatiNIBd hRKTe ABYicd WhicH 1?/QQI’m@glﬁﬂlh‘fied(lf_?y @ocessor 300 w1th
el ectronics) that performfunctions, such as

mydonmaatiosio aéﬁlm‘@mdamur@ﬁponwﬁla.spmﬁpw ouggige source. For
PR B R RS AL M P R Lla G b

s Gkt g waesUWhe b iperssn eithiaakeitt sosthmirgtran3pomien B0 walks

330. [ 0053], The el enent h FIG 3
c gﬁglgght £ anraﬂ}f tglaélalgﬂr;]élgr 12 egg\rglzle(ri] and may resggr)lld ewth information

identifying the device, the person, etc.

[0052] Hardware corresponding to communications sections 310, 312, 320
and 340 provide for the transmission and reception of signals. Accordingly, these
portions may include components (e.g., electronics) that perform functions, such as
modulation, demodulation, amplification, and filtering. These portions may be locally
controlled, or controlled by processor 300 in accordance with software

communications components stored in memory 330.
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according to various techniques in order to produce
the functionality described in FIG 2. One such

wao e@hing3ue i nvol ves coupl i ng separ at e har dwar ePCT/IB2007/001192
conponents corresponding to processor 300,
comuni cations sections 310, 312 and 320, nenory 330,
short-range i nput device 340, user interface 350,
transponder 380, etc. through one or nore bus
interfaces. Alternatively, any and/or all of the

i 100531 dual dbastementssharp 1bEIG hmay bel coppstififed #idegpuatedd
f |
ci {r:&oltlhl'ﬁg t€\,/;§r%§|ls ,cﬁlﬁuiql?l%sl ﬁc(ﬁ?%q%%@% fhe ﬁlgdtﬁ)nglﬁydcégcné)ed n

€ arra

t FIGeD! OaabwhttbehnidiigGhvaves ooﬁpliﬂg%eﬁﬁrat&dta&ivm’re cdmpomss
In addition, each of_these conponents is cogﬁjed
pSXEESPEBIIng &0 ProGesioni0ls cormypsRTeNs saeHaws 316 éragééspememory

bagh %Xrt-(rﬁlﬁée 1ﬁgﬁvéfé)/rce BROSALr iMRerals ]% 0 'tlﬁﬁﬁ{oilg&% 8828 c "BYough

inferact w communi cations utilities so
conponante, bualistorfacast &ulmadttwdynzmymnyl/ 083D of titei 1nt111v1dual components
provides for the .establjshnent of serﬁlce sessi

LSRG NG T QT oh Befon ahi PREraRgr bl dpge device,

C QRIALARIA G 2A 1T smﬁﬁth 6RO Bt hR8S tdieblitdté B functions of
component may include various routines that allow the

r elmmndeaiomﬁf deyegey. beaddittanreachraditieesd emnp@rsantme eoepledtorappower

il é@“wr s e AU B R Bt ey ot BT oo

H-H\@“LSS co ﬁt?%é’ftie ﬁced:g@irgg ' %‘I‘Cﬂi glefﬁgat ‘Iiﬂ)g‘?IBﬁ'f‘Faalfons utilities

| RSN AR ERPEn M AN FITRBRCIAH Mt g2 330, AAaed plFolvﬁles 4or the
di scl oses a stack approach to understandlng

opsalalmihtmnmf sarwmessamnﬂusmgtlopg Fange k:omlommloasems 3111)0md/or short-
interacts wit P VI%%%Qﬁg rgc% ﬁ%slnvo %§§nl 1nl d
118 SE AP RPTRYAHRS r?"%)‘:“éurh%a fons YHYiCs SRRt may include

I @6:@614irBekiried it ABSW Bk feb&PtioH DEEerOttPHbMIéMote dedTdds hedobding to
activate functionality in application |evel 410. In

t medapps sushies e Wacless ApnlisghembledammtWar) o1 wpseeirs Merkup
f t both th
SaFELRE Bt el Pf‘ EoR B SRR IE, D
aE@ cati.ons fo nfornat

iyepfigh bF Y Sirel G ESRuERi s oetjcs Hipaigg potentia

(ﬂqt&feremlﬂrwl%s%ﬁd&ﬁ&%& voi ce mail, conferencing
software, DAB or analog radi o receiver, etc.),

reguEsfli Ng | REQrELEO&s G&tdtk ap ﬁi‘ogéﬂ l%lunﬁgx‘%{aﬂgn%@ﬂé/operatlon ofa
software, word processing, scheduling, etc.) or other

| Y’ @Errdttltlrmtop noet 460, nger 1AOtinterastsiwitht WAI2 d0Git The interaction
RN VRN N AT AR 7 R —
from user output 370 in order to activate functionality in application level 410. In the
application level, programs related to specific functionality within the device interact
with both the user and the system level. These programs include applications for
visual information (e.g., web browser, DVB-H receiver, etc.), audio information (e.g.,
cellular telephone, voice mail, conferencing software, DAB or analog radio receiver,
etc.), recording information (e.g., digital photography software, word processing,
scheduling, etc.) or other information processing. Actions initiated at application
level 410 may require information to be sent from or received into WCD 100. In the
example of FIG. 4, data is requested to be sent to a recipient device via Bluetooth™
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exanple of FIG 4, data is requested to be sent to a
reci pi ent device via Bluetooth(tmconmunication. As a
wo emalis231@ppl i cation | evel 410 nmay then call rPSDIB20€%001192

in the systemlevel to initiate the required

processi ng and routing of data. [0056] System | evel

420 processes data requests and routes the data for

transm ssion. Processing may include, for exanple,

cal cul ation, translation, conversion and/or

p&eREmNKaHgn.t As adesuli, appheationleyakdi § Sy ivegn q@lapsayeces in the
[ € in the

Se%&ﬁ’ 1hR1 %ﬂpﬁﬁp{tﬁgﬁéqﬂ p %g&gm GAk r&'ﬂu{gie(ﬁ%f

Ice leve nmuni catd on r esour ce

i ive and av n ser i,ce | eyel

o0 <y SR d 2T eSS T B s Mg for
Vir@ndthis §1b£ S BroceRfithSsinelde, FBLS-@nipie, cRiRuRtipHh, ufaahlbtlan of
nodens operating using_ di fferent wirel ess nedi ums. For

egemysrion and/gn mackefizingyhe data. The HeImaton dnayrliembe ufed to an
P oBRGE EbRAIALORHUGH OO By CRTIL LR dBlred
nobmhenitator aiseatco Bl agtivOaral Bpdahlé icsenyiteleesistJpthepatkets may

and nay be used f ifferent types of copmunication

déﬁ EHiEhiS owRd %04%@11& r dglbysiy ¥iagirgless tgnpalsgion. FFSS“CG’FHY bea
ﬁlrﬁl{@ Oh AlodURE gg&F@ﬂMﬂ dl%feﬁfsw%le%\ﬂﬁe&ﬁgfso ng%mple in

FIG 5 di oses a situation erein the above
d@ﬁ&m mewtlcex4 mpictvatedpet ¢ reahd paa:hctsssmgdgfluctau@l@ nor e
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alliB7bot b G TARePae SRuTE TP S rcaled frgmplary
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t hese conmmuni cations are carried
sicang) WAH2 308 ishotingarfsrittingrang mmvmgwmmr@atlan vimwirdlgsse

ens _operating si.mul.t cause interference
SRR R by gt B ERBS, WD B Ene B lsFiGR R
WR o uMEEL ARy devicesHLbRi a6 @dse @rotiptdat™B0e Hobhaxar@le, these devices
external device (as previous g described). In an

exapprande ellutas handsels sompmwpicating watlhnmswueless communication
ShgythM] %P&é%g%?&%%g&%dnﬁ‘&n %ela%l %8@1‘m(lﬁn{9met¥i¥'d%% points

W T €l ess encounter su stant| ove
scoramuaichtind viahEBEAN)etcel ess nmedi uns operate in the 2 4

[0058] Problems may occur when some or all of these communications are
carried on simultaneously. As further shown in FIG. 5, multiple modems operating
simultaneously may cause interference for each other. Such a situation may be
encountered when WCD 100 is communicating with more than one external device
(as previously described). In an exemplary extreme case, devices with modems
simultaneously communicating via Bluetooth™, WLAN and wireless USB would
encounter substantial overlap since all of these wireless mediums operate in the 2.4
GHz band. The interference, shown as an overlapping portion of the fields depicted
in FIG. 5, would cause packets to be lost and the need for retransmission of these lost
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GHz band. The interference, shown as an overl appi ng

portion of the fields depicted in FIG 5, would cause
wpamkess16 o be | ost and the need for retransm BEI/BRO@T001192

these | ostpackets. Retransm ssion requires that future

time slots be used to retransmt |ost information, and

therefore, overall communications performance will at

| east be reduced, if the signal is not |ost

conpl etely. The present invention, in at |east one ‘
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600, AMREe]&QQomsnumdapibedetite nbRdiRsd MGltieatié catralest em
of WCD 100. This coupling enables MRC 600 to
CQOOBINi cat e [ivhh Bredrstit® bBRGFmads cathBhicaidhsidwWdBMI00 e
i n conmuni cations nodul es 310 312, 320 and 340 via the
rrﬂd@lélpn?d sentzeliengedigaiedn wAnAgEE Wgess\aininguni¢htions may be
fi t tald

o PP b TR a PsRREE IS B RISy B0 conwolte
pr(pfm?l(brm)onMR@@oUﬁs mgkd\f&&drﬁ&téieﬁﬂﬂf@lssyhldﬁlyof(wcg) 100. This
when the control systemof WD 100 is enp
méPenlingsinablgs My 6@ tor comupunicatenyith sadie H?déﬁlé papthShélmllar

[ Q68 R ETRna R R0, RORUEPHGRRTHD SR A% UE B operating

e spxoeth e N CDf1 OU\CM/}iI]Ithis\Abhﬁgurﬂmxyl IIIlB]}E [nﬂﬂmelmlsdssl ingaoe overall
controller . |ntr 6A. MRC 600
R cmB AT i 85 R | MR Iee AP G e VD
b§ 0§ 8Bons HusF &l Y SFhddHhe ¥eftrdTRdt&h of WEDQA0SY ShERY &

Furt her, each radi o nodem 610 or simlar conmunication
deviltesléaomanp dlf&xanpinmlmnecﬂl@ loperatiamsn bothfoommgwraeationgand non-
nachineregdabl formati on, may al so i nclude sone

s GPPY IR A erface 620 for conmunicating with
mast er contro a result, al

i 19%0hat i onFlEo ﬁelgseﬁsgg @efﬁ@wﬁ%oa@ ebediment pLWCP 100,
"%%Iﬁn%lgrchﬁl'e 1@ dBonfE 6B ARR @N6boNRFo 8B4 M FIG. 6A. MRC

conveye t he communi cati ons resources of master
c 600 lrto;llucky s@remOG Aterfadecd 20dysiotle indérivetion maysﬂeaﬂemng received

rougrh r%ggtEroc%%trolesys% &40 Vie'ut her, eacht rg 1oor¥1ct>1 em Efl(pgrt sllr%

communication device 630, for example an RFID scanner for scanning machine-

readable information, may also include some sort of common interface 620 for
communicating with master control system 640. As a result, all information,
commands, etc. occurring between radio modems 610, similar devices 630 and MRC
600 are conveyed by the communications resources of master control system 640.
The possible effect of sharing communications resources with all the other functional

modules within WCD 100 will be discussed with respect to FIG. 6C.

[0061] FIG. 6C discloses an operational diagram similar to FIG. 4 including

the effect of MRC 600. In this system MRC 600 may receive operational data from
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nodul es within WCD 100 will be discussed wth respect
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regarding both communication resource status

i nysterngdelays nzaycoccanvioemaltaspe@d of WD 190 aierifyongrvtdogmmunicate on
becone ed, n [ in ny .benef.i.ci al
T DBETT RSB S oy vt SIS ERR B B Bhreeerding
t Bothadeituribfiot irédoafc@Rtanatih@fmatish arthdidgnedentle] BYontrol
sensitive infornmation i s re%U|red if the beneficial

efrifeanation revnbasaime deleyed, aullitpiag asy ponefipiat sl idaryadoiiom MRC
! %O(I() OTQ&efo?@ ??tgm b g b\{\é { qlaﬁﬁtglt%eo{i:qg%{yrngl?ﬁ O%}lc%?@nmn‘fgeof delay

i ncl'uding a tira

[ ea6Rive FHnGrmZt,{brdus $¢'du(ilﬁ&$f thaibencéioial affact eﬂ‘emdmuﬁiahti@f device
the present invention, wherein nultiradio contro

s 9l copresyatipnds fodeRelizSduced into WCD 100. Sinilar

to MRC 600 descri bed above, MCS 700 manages wirel ess

c é/m?uwuela@s esmyminicaton dewige nelyding a disiriytedgnuleadineqnitol

i cation collisions and controlling comunication
ré%ources such as radi o nodens 610, in order to avoid

t probl . wever,, MCS 700 ma e de dto .. .
CREBRLR oo B d BE0sG e bty B odeRrt T gt invention,
dmEfdanﬁmﬁgdlbfé@ﬁ@ol%%téde@amoﬁ@ﬁltﬂoﬂﬁ&dahtbaaotm 100. Similar
necessar nponents within WD 100. As a result, a

S EOMIRGA B0 esaribrshibose. MRS 100 mBAReSaYFdessisamagaisHons in WCD

22%% m%rﬁ% orin for é)ohern{égll Oﬁleﬁgunlqé)atl%n %olgﬁ{ong glzd contré)llBlg

r eﬁﬂﬁiuﬁ@:aﬁ&erdgmb@d, buchr® adio afodems 610, in order to avoid these
problems. However, MCS 700 may be deemed to provide an advantage over a
centralized MRC 600 by distributing these control features into already necessary
components within WCD 100. As a result, a substantial amount of the
communication management operations may be localized to the various

communication resources, such as radio modems 610, reducing the overall amount of

control command traffic in WCD 100.

[0063] MCS 700 may be implemented utilizing a variety of bus structures,
including the I°C interface commonly found in portable electronic devices, as well as
emerging standards such as SLIMbus that are now under development. I°C is a multi-
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control command traffic in WCD 100. [0063] MCS 700 nmay
be inplenmented utilizing a variety of bus structures,
wo pwhushi3ng the |2C interface commonly found i NnPEDIR2061/®1192
el ectroni c devices, as well as energing standards such
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control conponent$ 702 in nodules 310, 312, 320 and
34equirmgthesameiostess peweadhaothe twd cembmedent 704 may

reside in master control system 640 of WCD 100. It is
i rfp@s4] ant t o MIOS 200 Haectlyi liiks iditritadedcantrobtommomeots &0 in

CR AT TR T R EN
MR Einhd s oS s388m cH0SradDt 100N 10§ id¥pottat®® note that

provides a dedicated |lowtraffic comunication _
s tdismshusedecdndrol cemparienty7 (eshaynge peicesspe 3Phisaroptimited only to this

S A Bl o 00

diThelaagigidn oM S0/ Prok fiesl 8 ddited | oW-trhffiiosthriléi@ition istructure
FIG 7B. MCS 700 forns a direct |ink between

difer aryingedtlaygensiye wderprition bathto andyfroni the wamousghstributed

Di [;b | conmponents 702 in radi o nodens 610
nﬁéﬁ&@6$h§§3%%$2§£consist of MCS interface 710, radio

actriyvity controller, 720 and synchroni z .. Radi .
20y contarrpadoem bl EE AR TR g T iBed with
C QBT Akt A LEFIG B, dUEIS T00ubafs £ 8inédt Bhk GERRen itFoutét control
ot her radi o nodens 610. Synchroni zer 730 may be

utcPmipgranto B Zaw hin W Ryl 00n Ry ptriltied sontrd ompanentspefein radio

6 i sf nj zat i .
AR BEbL P XD AT AMERIHERS®: KRG Ry ot
can0 and b@fchidzeAA0. aR &dio @biatytonfibdérTa0iuees MOSntERAtET 10 to

control system . ) )
communicate with distributed control components in other radio modems 610.
Synchronizer 730 may be utilized obtain timing information from radio modem 610 to
satisfy synchronization requests from any of the distributed control components 702.
Radio activity controller 702 may also obtain information from master control system
640 (e.g., from distributed control component 704) through common interface 620.
As a result, any information communicated by master control system 640 to radio
activity controller 720 through common interface 620 may be deemed delay tolerant,

and therefore, the actual arrival time of this information does not substantially

influence communication system performance. On the other hand, all delay sensitive
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not considered délay sensitive because it 1s mainly

u pcantrdid glyh diniorigdindformmadenss 614l yandticonsidérde delny vertsdive dachuse it

t her ef t f t h duri t

LB Pf AT SR 4D P AL Brir frarg gy, does not
nﬁ@@ﬁ&t%@anﬁdt&in”g&ﬁé%durset&ﬁaﬁ abiN ¢ oMhlMBatiBRYcoRBection in radio
conveyed to radi o nodens 610 u3|n%§connnn interface

symxdems§20. As agesulie s indrrmatipd sy e wonvuiyed Heragiamedqms 610
i nvention. [.0067]. At | {. ff , :
SRR RO el ERLindf RS e ereBlint ol BE pien

phiwxhtlen.del ay tol erant information to distributed

control conponents 702 through master control system
6460674 N addigtil@R ord eHtetit HUNIES 700N §h ik PIROE NS wstef@ Fevel 420
in service |level 430, such as nodem activity

c ovwcontieyasto PReYidndslawsobtian geforantian teahsiipytodcontrol components

id IE}ES)? ?hlrlrrgltdéhg ) aé%rtn c?)rngr?f:%sf%%lhgio \ﬂl %S%J(H%Pgﬁgﬁ g?ﬁtgﬁ components

co onponent
bepaeseriibe kel 430, QlcAsS @fodei dctil vy o@ittodiersaid, Al exchange delay
accordingly. Delay tolerant information may include

i ﬁ?r@i’[h@tlpfﬂ%mgm thky Eﬁ@aqth";f vigpMCS 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 comfnunication, such as radio
mode information (e.g., GPRS, BluetoothTM, WLAN, etc.), priority information that
may be defined by user settings, the specific service the radio is driving (QoS, real
time/non real time), etc. Since delay tolerant information changes infrequently, it
may be delivered in due course by master control system 640 of WCD 100.

Alternatively, delay sensitive (or time sensitive) information includes at least modem
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not change when a radio nodemis actively engaged in

comruni cation, such as radio node information (e.qg.,
W@EBRE13Blaet oot h(tn), W.AN, etc.), priority i nPOF/MmDIT001192

that may be defined by user settings, the specific

service the radio is driving (QS, real tinme/non rea

tinme), etc. Since delay tolerant information changes

infrequently, it may be delivered in due course by

master control system 640 of WCD 100. Alternatively,
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f dWie Matency Seursaent fPﬁéhef%Yi%%‘HO’élléPt&y'sﬂ%fﬁhlSB@t £Hliea) a5 [ong as the

delay is constant within a few microseconds. The fixed delays can be taken into

account in the scheduling logic of radio activity controller 710.

[0070] The radio modem activity control is based on the knowledge of when

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 a GSM speech connection,

priority controller 740 may have knowledge about all traffic patterns of GSM. This
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account in the scheduling logic of radio activity
controller 710. [0070] The radi o nodem activity
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di stributed control

[0072] Referring now to FIG. 8B, the inclusion of distributed control
component 704 onto MCS 700 is shown in more detail. Distributed control
component 704 includes at least priority controller 740 coupled to MCS interface 750.
MCS interface 750 allows priority controller 740 to send information to, and receive
information from, radio activity controllers 720 via a low-traffic connection dedicated
to the coordination of communication resources in WCD 100. As previously stated,
the information provided by priority controller 740 may not 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
-20-



conmponent 704 onto MCS 700 is shown in nore detail.
Di stributed control conponent 704 includes at |east
w@eooonsasye control | er 740 coupled to MCS i nt er f BCEIB26Q/001192

MCS interface 750 allows priority controller 740 to

send information to, and receive infornation from

radi o activity controllers 720 via a lowtraffic
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ers essen en on

C @Binfrinicayisi edvBrdih@tion contlol mesvaRadiim®WTD 180 lwhen the master control
distributed control conponents of MCS 700 are |inked
byyHers 4P esgreanensig Jevates wnpatienal gemandpr ovi des

i munity to conmuni cati on coordi nation contro

mi8WAyi ng i AnwBBMDEOMGHIREE mﬂ@éetr‘%)@ﬂ%dls@lm?ﬂdrlbIFI@y%t Exgmple
640 I 2 ex& ﬁgg ncnl%ese llc%lvafyegtttra 1&3%%& o%r} | SC ose%%mﬂated by

[ Sy ANpIS nessage

Fkfdio Qctlvﬁy&%ﬁirelldfﬁ’ie aJae gae lp@ilo@@@f packetgdOSNACIt Midé ¥t least
pattern information that may be fornulated by radio

adessageyDapfrmation allowed/displovgrst teensayasvad Tot p%@wefomatlon
9990Wdfsﬂfd\xy&ere@éptit)ﬁ ?ﬁ) period information, Tx/Rx periodicity (how often

the Tx/Rx activities contained in the period information occur), and validity
information describing when the activity pattern becomes valid and whether the new
activity pattern is replacing or added to the existing one. The data payload of packet
900, as shown, may consist of multiple allowed/disallowed periods for transmission
or reception (e.g., Tx period 1, 2...) each containing at least a period start time and a
period end time during which radio modem 610 may either be permitted or prevented

from executing a communication activity. While the distributed nature of MCS 700
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necessarily be I nplenente
the modem activity control signal may be set always on allowing the radio modems to

operate without restriction. The radio modem 610 should check whether the
transmission or reception is allowed before attempting the actual communication.

The activity end time can be used to check the synchronization. Once the radio
modem 610 has ended the transaction (slot/packet/burst), it can check whether the
activity signal is still set (it should be due to margins). If this is not the case, the radio

modem 610 can initiate a new synchronization with radio activity controller 720
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whenever a new activity pattern is put into use in
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communication. Because the modem activity control signal is transmitted in advance
and it is typically remaining the same for a while, radio modem 610 can prepare its
operations in advance according to the activity control signal. Inside the validity
parameter in the activity control message is a field describing whether the new

message is replacing or added to the existing activity periods.

[0079] FIG. 11 includes an example of a process wherein MCS 700
collectively monitors active radio modems 610 and implements scheduling in order to
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other via MCS interfaces 710 or conmmon interface 620

i gnformation from their respective synchronizer 730, and further, may request modem
timing information from other radio activity controllers 720. Accurate timing
information becomes essential when trying to avoid a potential conflict detected in
step 1114. If a potential conflict is detected in step 1116, one or more of radio
activity controllers 720 may utilize the rules and/or priority information provided by
priority controller 740 to determine a schedule for radio modem operation in step

1118. Depending on these priorities or rules, the operational schedules of one or more

modems may be adjusted to avoid conflicts. The schedule is then used in step 1120 to
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order to confirmrelative priority with other

controllers. [0080] Any new activation of a radio
worp@esB10 will be detected by priority controP¢EIB26e001192
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[0082] Accordingly, it will be apparent to persons
skilled in the relevant art that various changes in

wo eooma3zane detail can be nade therein without PEPEB2OVIYH1192
fromthe spirit and scope of the invention. The
breadth and scope of the present invention should not
be limted by any of the above-described exenpl ary
enbodi ments, but should be defined only in accordance
with the following clains and their
e@lMMEnts. CLAIMS: 1. A terninal device enabled to
avoi d comuni cation conflicts between a plurality of
adt i ve A wdnmahddacesenableé ¢y atoedicahnbingatidrecanéliats betiveen a
devi ce, , compri.si ng: mast er .contral .sgyst.emfar .
cont r oPIFRLY e G TR Er At paAgrINE i franal device,
devi cecompRbidgal ity of radio nodens; and a multiradio
control systemfor concurrently managing the plurali t%/
of radi o nodensster cprirehsystemder epngoHingdhe ggnsrad gperation of a
i ncl udi ng:. distrjbuted control conponents,
incorp(t)eral%agd\g/\xlf in at least the master control system
and the pl uaglirahty@ff rididlmodemstend, for controlling
operation of the plurality of radi o nodens based on )
del ay t ol er ameulirdioremngg! systes for ganquarestyrmaneging thegplurality of

mul tiragy. [ f s, coupl ed

o at FAgpRaBhs th MURLEND oBhEH - FEmTROMNER

conponent s, wher distritiutel dontrel éemgonentdLinesrpotegywithie at least the
del ay sensitive information (?g‘t ﬁen .t he djstribute

control conﬁ&%@ﬁ?@tf% PR 23d the ‘Hflmﬁfﬁ&ﬁ%‘élquﬁ‘?’é’r hce

dedi cated fQpndIRNE ShistidnAstith CONREE bprﬁdlfo%%dengl_shbéased on delay

communi cating delay sensitive Information. 2.
term nal devwlemnindgleliyrsensitivehiafarimatiomyendul ti r adi o

control systeminterface ules ar oupl to the

G St i but ed cont PR SSHER Y AL BIBarSPIea s CRIPEY et feas
plurality okohadf heWdeEed sontrbEothFdr¥hdawhelei 6e idérface
claim1, wherein the distributed control conponents

i ncor por at edhogiulenirglay ﬁ)@ dslauﬁ.gmqiqigp igformatpbeiydenthe distributed
I ncl ude at lcgrﬂ%tl cng)glgén?s t%?otulg}{ 'atcf’fre&oﬂhtyrsf%lﬂl ififer A0 aicated for

synchroni zer.
providing fast connection for communicating delay sensitive

information.

2. The terminal device of claim 1, wherein the multiradio control system
interface modules are coupled to the distributed control components

incorporated within the plurality of radio modems.

3. The terminal device of claim 1, wherein the distributed control components
incorporated within the plurality of radio modems include at least a radio

activity controller and a synchronizer.
4. The terminal device of claim 3, wherein at least one each of the radio activity

controller, the synchronizer and the multiradio control system interface

module are integrated within each of the plurality of radio modems.
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4. The term nal device of claim3, wherein at |east

one each of the radio activity controller, the
wa@yochssmné zer and the nultiradi o control systepeT/IB2007/001192

interface nodule are integrated within each of the

plurality of radio nodens.5. The term nal device of

claim1l, wherein the distributed control conponent

incorporated within the nmaster control system i ncl udes

at least a priority controller. 6. The term nal device

of5. cl aiTire 1grmired devine pheaige | ayharein ¢éhedistribnied controlmemponent
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information related to radi o nbdem cl ock
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del ay tol er g qdid}f QhERVE MornBriod MRIIRE A B ifteMh&fonGblated to
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cont r oradiompdeerieck sghadmenigationrand sado neidemractivise cories]

del ay sensitive i.nformption and the delay tol erant .
' of nEP O SPSEREAH ESipe OF mers Sl eeisoy A Py ugication
radi o RRR&ISEoO NradisigbdéR. avoi d communi cation conflicts

bet ween actively communi cating radi o nodens. 9. The

term nal device of claim1, wherein one or nore of the
distrihuted contraol ¢ onent.s r.equest hr.oni.zat | on
adta 1 SBRIERy8edps SEIRARE Wgp BN D" of o B G R eohoeo

t hr ouglboipeneiits deteratiheowh@nérredeivedshRfnhtidreisidaRe sensitive or
nodul es. 10. The term nal device of claiml, wherein
conmandslay fderpsiigidmaiionne or nmore of the distributed
control conponents, the commands bei ng enabl e or

di sabl e instructions for tenporarily changing the

b&havi @he efrmaiy devicabf clain t,hvehepditioat bt moaf offthe dBtributed control
nodens. 11. The term nal diyice of cla“g1l, wherei n al |

of t he CeMBENNEwRIORE B GOFIPIRASRBOE MR deipeseasitiye dHornption and
mul tir g c%la&()cﬂfe{'ﬁt irﬁ%ﬁﬁﬁf@n't@%ﬁ{eﬁﬁﬁ%n?ﬁgm Sﬁthe%?llxraﬂ—tli}%f radio

t er m nal evice of claim1, wherein ]

e term na
devi cenicslems in ewmlst togveidfongnunication conflicts between actively

communicating radio modems.

9. The terminal device of claim 1, wherein one or more of the distributed control
components request synchronization data from any or all of the plurality of

radio modems through the multiradio control system interface modules.

10. The terminal device of claim 1, wherein commands are issued by one or more
of the distributed control components, the commands being enable or disable
instructions for temporarily changing the behavior of any or all of the plurality

of radio modems.
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cellul ar tel ephone, a personal digital assistant or a
pal ntop conputer. 13. A nethod for avoiding

we eovmasede@t i on conflicts between a plurality OPCHDB208%001192
radio nodens integrated within the term nal device,
conprising: controlling the general operation of a
termnal device with a nmaster control system
concurrently managing a plurality of radio nodens with

a multiradio control system the multiradi o contro
sydt emlihsderunsgevige ot ?lﬁm%e\ahf‘é@ﬁtaﬂlaf theodipbiRuted gontrol

i ncor pggg‘ﬁ)ur a\{\g 1 ﬁgd frgﬁl'ri% éfﬁrm&m?)tl §Ystdr ﬂ%ét‘?z%ce%ﬂ&fu%@

and th or” controlling
operatlon of the plurallty of radi o nodens based on
nsitive infor

miPe ke Seran anoa Ly Privurrpide BBRLLS i pl et one of a

to at |.eRfhr RRBRoRS a P&@orﬂil %Igihb%%%@@i‘éﬁﬂlntop computer.
conponents, whéerein the interface nodul es relay the

del ay sensitive information between the distributed

gg It Izgltpéale en%/\s9 cé?%gol’}grgg?lc%tb%ﬁccotg{lf%% %t\(;v?én 2|1 Bltu?arhft}a Factive
ComMMuNirsdb hﬂﬂeﬂ@, lityora@a stithiy @ieitéthhdIRE |08, codprisibige

met hod of claim 13, wherein the del ay t ol er ant

i nf or mat i on cPAE iR theegaeral epseRsion S afterguRaldesise with a master

i nfor does not change during a radi o nodem
connecr:rt%lbon(51 gggkthe del ay sensitive informtion

I ncl udes at cbeasientlphmanagihg apluralitflof cadi®mbodeino withadamultiradio
cl ock synchroni zati on and. radi o noden1actIV|ty contro
messag&RNEY Sy EPH; the nattifadiogongpksysienyige iding:

al | owed/ di sal | OW%ﬂs n&d1 &&gp&%fsoﬂéoﬁ)efat@i V@ﬁlﬁh‘at least the

nodem 15. The net cIa|n1 , erein-any or
of the di st mdster e@htmb nyst@h apd fheqiaentity desdp madess, for

whet her received,.i nformati a nsitive or
ol ay. 1 ol or SACGIHRGPRRTBHOT e Dl HERHGaaders: e on delay
13, wher ei nQBRANPINIBRIAE sehsififindbridatibRn@d contr ol
conponents, alone or in combination, use the delay

sensitive infor nmulwd@rmntrhbsyd@nalytqrfalcerr@dtlles coupled to at least

'r gglogmat I on 51%6 %%Hleddu str%bL% contro?comg(];netn S, ler%{neklh 11%er?£ce

modules relay the delay sensitive information between the distributed
control components through a direct physical interface dedicated for
providing fast connection for communicating delay sensitive

information.

14. The method of claim 13, wherein the delay tolerant information includes radio
modem configuration information that does not change during a radio modem
connection; and

the delay sensitive information includes at least information related to
radio modem clock synchronization and radio modem activity control
messages containing at least one or more allowed/disallowed communication

periods for a radio modem.
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nodens in order to avoid comrunication conflicts

bet ween actively communi cating radi o nodens. 17. The
woredonosk3od cl ai m 13, wherein one or nore of theCT/IB2007/001192
di stributed control conmponents request synchroni zation
data fromany or all of the plurality of radi o nodens
through the nultiradio control systeminterface

nodul es. 18. The nethod of claim 13, wherein commands

are issued by one or nore of the distributed contro

cdipondhe énethmfmlr%i yheeimgnyera) of thy digridytsd gontrol
I nst r“%#ﬁ&‘ﬁefnftso eté ura &ﬂdoéﬁﬁg)gghxﬁgnﬁ%ﬁ)n%ﬁ%y Qt’%\mﬁfve or

any or a
conputdebpmﬂgmammﬁnnﬂuom conprising a conputer usable
medi um havi ng conput er readabl e program code enbodi ed
in said nmedium for avoi ding communi cation conflicts

bggweerna nRitAdf ctléimolf3 MhbicHPordHnRorBBE ¥RIidtAb &S 8bRebI
within 'the termnal device, conprising: a computer

r eadabkempomatsa rlono deinf mnbam’umnolhﬂeltln@deﬂnesegemwc aiformation and

oyst omfhepeBleT HaTm STsghdrE sta phfe DTS of radi

concur pRyakny ifBRIBEI I oft] dnthadibdidonQonfIRE LRtWBHITEvIlt h
a multiradio control system the nmultiradio contro

syst encPmolugiiating radicmefitinot.ed control conponents,
incorporated within at |east the naster control system
and the plurality of radi o nodens, for controlling

oper at mae nethddns ciditr 18, whyredf orfeasdtinforeod thegalihieibeed odhtrol
delay tol erant and delaéwgen3|t|ve i nformation;
mul ti r SEBOREHEY TepyesECchIonizAtYt dae Eompmyl el of dheoplaelity of

to at leasho V\grﬂ? tlﬂf)ué fie g‘lu?t'it%?@%‘bﬁl‘?ol&%ﬁ%ﬁﬂhte face ml(j)dules

conponent s, rern e Interface no &s rel
del ay sensitive information between the dlstrlbuted

Cq O, SOMOTELs vough & direct physleal, INterface
comunigcaituddl dRtdY coipbiehis Vifie COMARAR bRl crd®le (;mﬁsable

conmputer program product of claim 19, wherein the .
del ay irstrectaonis foremprrrilyochangiog detelehavidr of aryuwmall of the plurality

confiQU£atlon |nfornat|on t hat does not
adio modem

19. A computer program product comprising a computer usable medium having
computer readable program code embodied in said medium for avoiding
communication conflicts between a plurality of active radio modems
integrated within the terminal device, comprising:

a computer readable program code for controlling the general
operation of a terminal device with a master control system,;

a computer readable program code for concurrently managing a
plurality of radio modems with a multiradio control system, the multiradio
control system including:

distributed control components, incorporated within at least the
master control system and the plurality of radio modems, for
controlling operation of the plurality of radio modems based on delay

tolerant and delay sensitive information;
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change during a radi o nodem connection; and the del ay
sensitive information includes at |east information

w0 edoatizadi¢ o radi o nodem cl ock synchroni zati on BeMIB2a61/®1192
nodem activity control nessages containing at |east
one or nore allowed/disall owed conmmuni cati on peri ods
for a radio nodem 21. The conputer program product of
claim19, wherein any or all of the distributed
control conponents determ ne whether received
i nformation i s d andijraderpontrplsysism igteriage mﬂélueampupled to at least
i nformati on. he 9 MEL.: O]
19, wherein S?)mg Of&—’er(rltl)sﬁrgbmg?& %né%ﬁ g‘?? E %rgh r olmtglrlfyc]e

conmponent s, naldals rélhy the detiytenativeinfort@ton B@tw@éﬂl th¢ distributed
sensitive information and the delay tolera

i nf or mat i on cPHTY CRBRARE IHROUSh aglirectphysical lﬁreafaa(r fgdjcaggd for
radi o node ts
bet ween. act PLaTiE S5t cdre B! fhr CORRURICERNY Ay RLLLE
comput er pr m@fbanatmnoduct of claim 19, wherein one or

nore of the distributed control conponents request
synchroni zation data fromany or all of the plurality
Ohor aditge ﬁhgaﬁ%r gﬂ?)"g%gﬁrohh@c I ith 180k Rere RIhE aélafr Yottt
interface nodul es. “24." The conput er program product of

cl ai m Itfprmdtemenciudesmadin dsodamecangigumtiol ynfomeation thesidees not

of the |str|buted ont r.ol t th d
Dbi etk A g Mo PR B, | ooorant s

changi ng t hendd@iavdeRsiti® infdtyhadibn dldludeb af 1egst PdfUFnddtidnttelated to
of radio nodens. 25. A system for avoiding

conmunirahe medemetdokisypehrorizatioarng riliomodemactvityeqrtipd

radi o t in the .
Corrpri e e%sgag%s C(%ntt gmg F%aw tne or more aﬂcﬁve;a]/dg %rllltog‘%?{ cgl)%g}uél}ﬁatlon
cont ai peflodd foha did@oti&@hm naI deV| ce for controlling

the general operation; a plurality of radi o nodens
contained wthin the termnal device; and a nultiradio
cghtro tie [

For coniRtopRE ARk AR cByh 19, bEERIARY il ofthe
nodens distriitaitedd oniro hebingpomentts rdeterrﬁmtvdrethen cdcatvied gnformation is

delay sensitive or delay tolerant information.

22. The computer program product of claim 19, wherein one or more of the
distributed control components, alone or in combination, use the delay
sensitive information and the delay tolerant information to schedule any or all
of the plurality of radio modems in order to avoid communication conflicts

between actively communicating radio modems.

23. The computer program product of claim 19, wherein one or more of the
distributed control components request synchronization data from any or all of
the plurality of radio modems through the multiradio control system interface

modules.

24.  The computer program product of claim 19, wherein commands are issued by

one or more of the distributed control components, the commands being
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di stributed control conponents, incorporated wthin at
| east the master control systemand the plurality of

wo awi7o3sodens, for controlling operation of theCT/IB2007/001192
plurality of radio nodens based on del ay tol erant and
del ay tolerant and del ay sensitive information;
mul tiradi o control systeminterface nodul es, coupled
to at | east some of distributed control conponents,
wherein the interface nodul es relay delay sensitive
i nf or mgbaie obdisaide Histradions &erterpperadlychangiag thedvgbavienelsany or
t hr oug ' . Leal i rface dedicated for
provi dgﬂgfﬁ{gs@ﬁ%g%%f?ﬁﬁgrﬁn@g@gcomTuni cating del ay
sensitive informati on. 26. The system of claim 25,
wherein the Itiradio control, systeminterfac . .
ToSul e SRETE B BreidngsopRIisalion CORMIES bebrReP) plurality of active

conmponent: s i 1.t i ljug;ak i f.radi o
ormon 5 AEAS AELE WA Rl kg

di st ri but ed ademtinaldezioeponent s are coupled to

mul tiradio control systeminterface .podyl es. .28.. The
System of cPaMNS SNl aPR CoRas b g perig devit for

di stri uhwesllisOMerRheraPsRReMRAL S, al one or in

conbi nati on, use the delay sensitive information and

t he del ay t elpyrahty of nadie medews cerdaisedwithingthe fgymanal device; and
of the pluralit f radi dens.i.n_prder 1o _avoj .
Communi cat | oA whPla SR buPRET e el iR for

radi o gesterRnZY mafagiig fRurhty of eaie iodgmeahayhultiradio control
sensitive informati on between distri buted control

corrpon_éYﬁt@niiIFPhﬁjiF%rm nal device, conprising: a
plurality of di Shfs't%’%&fjcoﬁ%#eo%cpo%%@ﬁﬂg §ra&‘21l'\9i|ﬂﬁﬁ af Rast the

a conmmuni cation int ace; t ommuni catfon I nterface
bei ng conposedtestormrgd systah ahd thefpluraligrdf aado madeame sfor

coupled to at | east sone of_ th lurality of th
di st ri but ed BRI O%ﬁwrfgﬁ‘?%@u%ﬂﬂ@f & rﬁ%ﬂ%"#ﬁ%@?ﬁ%"c@“ delay
nodul es rel gyledfl 44 &8 bfefa%?aﬂ@éé?ﬁﬁhbiﬂ% hgbMERdnt he

di stributed control conponents thrdugh a direct
physi cal i nterf acultirdiocantd systempnteviack mgdélastcoupled to at least

connection for conmunicating .delay sensitive. . .

i nfor mat i on>*'39 p?%m&lfgﬁ%ﬁg@?d&@n&%%rﬁ?,ﬁer% thedpisrippgmodules

conmuni cat i edlay 8418y §cnsRive HFbRRBntbeEveen the distributed control
components through a direct physical interface dedicated for providing

fast connection for communicating delay sensitive information.

26.  The system of claim 25, wherein the multiradio control system interface
modules are coupled to the distributed control components incorporated within

the plurality of radio modems.

27.  The system of claim 25, wherein all of the distributed control components are
coupled to multiradio control system interface modules.

28. The system of claim 25, wherein one or more of the distributed control
components, alone or in combination, use the delay sensitive information and
the delay tolerant information to schedule any or all of the plurality of radio
modems in order to avoid communication conflicts between actively

communicating radio modems.
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del ay sensitive information from other information

communi cated by the plurality of distributed contro
w@eosposesnd s t hrough a master control system of P€TEB2007/001192

term nal device. 31. The chipset of claim?29, wherein

the interface is based on an |2C bus structure. 32.

The chi pset of claim?29, wherein the interface is

based on a SLI Mous bus structure.

29. A chipset for conveying delay sensitive information between distributed
control components in a terminal device, comprising;:
a plurality of distributed control components coupled to a

communication interface;

the communication interface being composed of a plurality of interface

modules, coupled to at least some of the plurality of the distributed control

components, wherein the interface modules relay delay sensitive information

between the distributed control components through a direct physical interface

dedicated for providing fast connection for communicating delay sensitive

information.

30.  The chipset of claim 29, wherein the communication interface isolates the

delay sensitive information from other information communicated by the

plurality of distributed control components through a master control system of

the terminal device.
31.  The chipset of claim 29, wherein the interface is based on an I’C bus structure.

32. The chipset of claim 29, wherein the interface is based on a SLIMbus bus

structure.
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