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MULTI RADI O CONTROLLER [ 0001] Thi s i nternati ona
application clains priority to U. S. Application
Serial No. 11/431,542, filed May 11, 2006, entitled
"Dl STRI BUTED MULTI RADI O CONTROLLER, " which is

i ncorporated herein by reference inits entirety.
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2. Description of Prior Art:

[0003] Modern society has quickly adopted, and become reliant upon,
handheld devices for wireless communication. For example, cellular telephones
continue to proliferate in the global marketplace due to technological improvements
in both the quality of the communication and the functionality of the devices. These
wireless communication devices (WCDs) have become commonplace for both
personal and business use, allowing users to transmit and receive voice, text and
graphical data from a multitude of geographic locations. The communication
networks ufilized by these devices span 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 2 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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chi pset, conprising: a plurality of distributed
control conponents coupled to a conmuni cati on
interface; the communication interface being conposed
of a plurality of interface nodul es, coupled to at

| east sonme of the plurality of the distributed
control conponents, wherein the interface nodul es
relay delay sensitive information including at |east
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distributed control components, incorporated within at least the master control system
and the plurality of radio modems, configured to control operation of the plurality of

- radio modems based on delay tolerant informétion including radio modem
configuration information that does not change during a virtual radio modem
connection and delay sensitive information including at least information related to
radio modem clock synchronization and radio modem activity control containing at
least one or more allowed/disallowed communication periods for a radio modem; and
multiradio control system interface modules, coupled to at least some of the
distributed control components, configured to relay the delay sensitive informatien
between the distributed control components through a direct physical interface
dedicated for providing fast connection for communicating delay sensitive

information.

[0012d] According to a fourth aspect of the invention, there is provided a
system, comprising: a device; a master control system contained within the device for .
controlling general operation; a plurality of radio modems contained within the
device; and a multiradio control system contained within the device for concurrently
managing the plurality of radio modems, the multiradio control system including:
distributed control components, incorporated within at least the master control system

and the plurality of radio modems, configured to control operation of the plurality of
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[0017] FIG 4 discloses an exenplary operational.
description of a wireless conmuni cati on device
utilizing a wirel ess comuni cati on nediumin
accordance with at |east one enbodi ment of the
present invention. [0018]FIG 5 discloses an
oper ati onal exanple wherein interference occurs when
utilizing multiple radio nodens sinultaneously within
t ABio SIBMYbds&] @SEel6 STt 1Ef3nk Mbn eMiiae rad{dBARBIFI G 6A
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i i
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multiradio control system interface modules, coupled to at least some of the
distributed control components, configured to 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.

[0012e] According to a fifth aspect of the invention, there is provided a
chipset, comprising: a plurality of distributed control components coupled to a
communication interface; the communication interface being composed of a plurality
of interface modules, ébupled to at least some of the plurality of the distributed
cenirol components, wherein the interface mbdules relay delay sensitive information
including at least-information related to radio modem clock synchronization and
radio modem activity control containing at least one or more allowed/disallowed
commmunication péﬁdds for a radio modem between the distributed control
components through a direct physical interface dedicated for providing fast

connection for communicating delay sensitive information.

DESCRIPTION OF DRAWINGS

[0013] The invention will be further understood from the following detailed
description of a preferred embodiment, taken in conjunction with appended drawings,
in which:

[0014] "~ FIG. 1 discloses an exemplary wireless operational environment,

including wireless communication mediums of different effective range.

[0015] FIG. 2 discloses a modular descripﬁon of an exemplary wircless

communication device usable with at least one embodiment of the present invention.

[0016] FIG. 3 discloses an eXemplary structural description of the wireless

communication device previously described in FIG. 2.
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WO 2007/ 132316PCTAB2007/ 001192 [0021] FIG 6C

di scl oses an exenpl ary operational description of a
wi rel ess comruni cation device including a nmultiradio
controller in accordance with at |east one enbodi nent
of the present invention. [0022]FI G 7A discloses an
exenpl ary structural description of a wireless
comuhni cation device including a multiradi o control
SHBLEM | N aEIcoH dRCIoes Wwh Edemplary pastiorandseiphod v irenielas

the present invention. [0023]FlI G.. 7B di scl oses nor e
e e P Y e TR Bt ey RS
Mtk btrledi dhe eRBSdIOEnt SYSE pRBaANEvdntien. r adi o nodens.

[0024] FI G 7C di scl oses an exenpl ary operational
dpees]i pt i ONFIGE 5 distibdce ke SR rati omiireain Retvi tereirdi@itifeience occurs

includi.ng a pultiradi o control 'syst i.n ‘accordance
ol b g mulivls adio e A SR BT g sRipe wireless
i goeemninicanon &OR251FI G 8A di scl oses an exenpl ary

structural description of a wreless _
[6019] ~ FIG. 6A discloses an exemplary structural description of a wireless

commmunication device including a multiradio controller in accordance with at least

one embodiment of the present invention.

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

" including the multiradio controller and the radic modems.

- 5¢c-



comuni cation device including a multiradio control
systemin accordance with an alternative enbodi nent

of the present invention. 100261FI G 8B discloses a
nore detailed structural diagramof FIG 8A including
the nultiradio control systemand the radio nodems.
[0027] FI G 8C di scl oses an exenpl ary operati onal

d ' ' of a wirel ess conmuni cati on devj ce
i ﬁ@%%@%%ﬁg nul tiradio control systemin adccoPdREe?

with the alternative embodi ment of the present
invention disclosed in 8A. [0028] FIG 9 discloses an
exenpl ary information packet usable with at | east one

enbogpsgnt of invention. 029] FI 10
di sc 2?23 ex eﬁ%@ {3&%% ?a%ﬂ%aéeﬁFl% rogerlfagmfl%rges\‘?\ﬁlp}‘gf ‘g@g’ ireless
r adi PTHBEHERON deAtsIiechuding h mpliedigrcenetier if arv@iniomith at least
[ 003&kFintndinkeht 6 tBGHQ&R Mvahibd oOwchart expl ai ning an

exenpl ary process by
[0022] FIG. 7A discloses an exemplary structural description of a wireless

communication device including a multiradio control system in accordance with at

least one embodiment of the present invention.

[0023] FIG. 7B discloses a more detailed structural diagram of FIG. 7A

including the multiradio control system and the radio modems.

[0024) FIG. 7C discloses an exemplary operational description of a wireless
communication device including a multiradio control system in accordance with at

least one embodiment of the present invention.

{0025] FIG. 8A discloses an exemplary stractural description of a wireless
communication device including a multiradio control system in accordance with an

alternative embodiment of the present invention.

[0026] FIG. 8B discloses a more detailed structural diagram of FIG. 8A

including the multiradio control system and the radio modems.

[0027] FIG. 8C discloses an exemplary operational description of a wireless
communication device including a multiradio control system in accordance with the

alternative embodiment of the present invention disclosed in 8A.

[0028] FI1G. 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,

[0430] 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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which a nultiradi o control system manages a plurality
of radi o nodens when a potential comrunication
conflict exists in accordance with at |east one
enbodi nent of the present invention.. DESCRIPTI ON OF
PREFERRED EMBODI MENT [0031] While the invention has
been described in preferred enbodi ments, various
cwzqﬂeﬁl gan be made therein w thout departl ng from
tRe epiTrt° and scope of the invention, as FGESePYTEd? |
in the appended clains. |. Wrel ess communication
over different comruni cation networks. [0032] A WCD
may bot h transrrit and receive informati Ic()n overha vvitﬂe
arra f wreless conmuni cati on networks, each wi

ai f10phy ag e g dveptiog dpsderglosrbrdn Preigigembedintts, v

( er reriogohmes ichrolit)mads dein iwiiout peask A@) the it and RERS
Chartﬂgﬂl%’n{:u‘?'nt!i ?C\MJJdm%«L, tggd%dthe amunt  of

information’t Pransteried to a receiving

devi EWﬂIEl@ﬂﬂ@Olﬁtﬁ&léﬁH&ﬂ%bl‘?ﬁﬁe@é‘m dobenuhfi8h H&&/&Q@ transfer.
FIG 1 includes a diagramof a WCD and how it

i nt peCt s Wi WW(ZHrnna@ bisth try:pﬁs almfredeE ﬂﬂf&ﬁ@ndﬂ%&éﬁ@&dﬁﬁ array

00 user
: pos gb z%c,"?@ésts VW%%%E ILIHF"TRVOr &V c{é] dﬁg? it V@W’fsﬁfﬁ"f ‘”fgrsﬁeﬁﬁl
a baarige, ity (girerrcotkshels.eteutiy (@cme ecoseshateeristes will
suchiicise e Whdufll 8 ﬁl%lrr}[lat%ﬁ ahl rﬁfgz He Me%d 1‘3 r%c@l?%g Revice, and

comput er.. Near Field Conmmuni cati ons ncl ude
v a?ﬁ‘&?&&fa{‘?’bﬁﬁlﬁd’#wthésf?fn Fi&r éé’ldi“éfﬁé dwarém@f ﬁWCD and
nor rm lityintemitywitheriae ape a1gidey haRokequi res its own
power source. WCD 100 scans source 120 via
shor®033lange bohnumhpiepictonsin Gt esasi) 6 poksesses B GDLOOC Ehis

120 dpRk ibhS Be aﬁyﬁlm%%&&ybaﬁ@%ﬁmr h%(ﬁatf% ShSP Am pg%b]%@ gﬁ%

Wi thin the scanning signal, as iIn e case

c oA EE b rabled Palaiem orieparicomPteit Neas Fishddepminpmications
t r afsponeeinchdhese:s yRpsdefyk athnabR ehesinusHall iy e

o0 LIRS TSI 380508 R, | DS SEEe Pl 8

ano Eﬁﬂg%coﬂm@mc@@ﬂfb i4f mangpondsy mrsowgcen8@ aby tse (e rnct@Snd/or clock

Kbykigﬁa) cdn@iindd wgh he scanning signal, as in the case of RFID communication, to
respond with data stored in the transponder. These types of technologies usually have
an effective transmission range on the order of ten feet, and may be able to deliver
stored data in amounts from 96 bits to over a megabit (or 125 Kbytes) relatively
quickly. These features make such technologies well suited for identification
purposes, such as to receive an account number for 2 public transportation provider, a
key code for an automatic electronic door lock, an account number for a credit or

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
comimunications 140 includes applications wherein the sending and receiving devices
are both active. An exemplary situation would include user 110 coming within
effectwe transmission range of a Bluetooth™, WLAN, UWB, WUSB, etc. access
pomt The amount of mformanon to be conveyed is unhmlted except that it must all

be transferred in the time when user 110 is within effective transmission range of the
_7.



qui ckly. These features make such technol ogi es well
suited for identification purposes, such as to
recei ve an account nunber for a public transportation
provi der, a key code for an automatic el ectronic door
| ock, an account nunber for a credit or debit
transaction, etc. [0034] The transm ssi on range
b devi ces may be extended if both_devic
a?%ﬁﬁgpa *2 of perforning powered connunlég?m%ﬂ§’192
Short-range active comuni cations 140 incl udes
applications wherein the sending and receivVving

devi ces are both active. An exenplary situation would

i ncl ective tran

rand%g%?ﬁﬁg %%@%ﬁgﬂ#%%ﬁﬁfKNnnﬁaé * s, etan %8%1%?
poi rfroughtpeshenning miall of wallkifigxfonva i istoget. thue beth@bgimegoemlemy of
unl i I{TésE G 0eles8 XGRBs, E&Hﬂtonﬁlttmmiso ?ﬁ!ql.ureka@o ésfa@lﬂﬁ bRELgd 10

the time when user 110 is wWithin effective
t r arfOMeEEr ShVERge “B’f““htnﬁ‘é be ingreasecii thrg prgmanyTpviges queued
dur atbi servick 8 thexdréagii@dingatd tb eta@Essipbint Nehe léﬂ‘&;ﬁvd tﬁansrﬁ&;l’on

Carh ot UL AR RAN, & SI5REL0%, TR o PELGS

wi r eV88s net wor ks, addltlonal tine is also required
0 %Etgfllsh the initial connection to WCD 100, which
35) ncr e Langcrange netesks [ 0aes usediy pigwds dislly wetietipled r
ser \cmeumnnmeaﬁ@a“om OB il mﬁt.[ﬁnd-lﬁls&dhﬁhcﬁﬁ&l&%sor E’cﬁ’dllﬂis are
The |ve transn1sslon range of thes wor ks
depe %’f s on {he "t €CRnoIssy transa&‘% Yoty gvrh'q§ PSS
ov e rre3gEenfety, furlk 0 O®S teaprpt wlawgiestermgtawmﬁkxs‘:hi&@d @ apetidinde
to pEaMb G Miol Aoy ﬁllﬂhmng»lﬁm%ﬁi Ehu.%tsefgr QIR 6AS 1 Qfess

cov e for 100.  Land- based radi o stations or
sat ‘F?f?ftt ggesgy dupilsedherepufalong yovsHng (e sysismhtmiceaditianls
t r ansaiechd HABMAE bdat®proMiird, RaltiaBeuss YShQOE sk Smore
extrenpely functional, the use of these systems are
often ¢ arged on a per-n1nute basis to user 110, not

| ncl[(mga,]ng adgliddwoitale atRar Qﬁéonfeggasggtu etrﬁa%[l]ﬁlf ﬁgedg'tg g.

Wi rel ess | nternet access) Furt e regul ati ons

cov &R diffesy C§W@?ﬁé‘°%r§i?§@e%ﬂﬁp¥l?ddﬁta P S@%W@a@lrﬁ:@ r
bot hetchgetisfeledcea ad b&ﬁ@&sbzﬂﬁrrﬁ}.lacé’fﬂdﬁts g atv&&t}kﬁﬁorﬁzf:mﬂ)ﬁh@ se

Y Rl s SUIR SR oo St Rlepfonte, B Pisponafto SRS
of Hinfifetsy legieps @mlripd it amrpl@aa conyggunateEs, o o idadas inndt be a

si ngiiero WER, acﬁbtﬁ@ & vﬁrﬁ@%? dlh%@lﬁ%pﬁtatﬂx?sv(% ECRidd rcgrmgl?rhcg ons,

used as replacenents for a vari et convent | ona
confHiFE B1EBRE Fhealiemet sorruairatigns aﬁhwaamftn Sdkisones,
| overvitaieieio (tad. bifige, altbhobilaloufdadte SRhS, shRREOPS enabl ed
with wireless communications, etc., the devices nust
be HbW@dwsﬂE@sn$yU@Mhpu=to a variety of different
applications ( vVoi ce conmuni cations, business
profP¥hs, oPs, Pfq"m}lér Asprited Miswprrsainy aFien maythe ipl¢mented

var nsgigy Vafet}difﬁaﬁlereﬁ;ﬁbnlﬁﬂﬂdtailﬁtm@iﬁfn&ﬁ (Encebfor®fifid ®Bortant to

aUt O rbtand%’le c%r%nuglg rt%g It,}oo% Sbée to use? ?f() be}ore expl!)rlmg the present

e SS conmuni ca
mventlon For example, in'the case of a celtular telephone or other handheld wireless
devices, the mtegrated data handling capablhtles of the device play an Important role

in facilitating transactlons between the transrmttmg and receiving devices.
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[0037] As previously described, the present invention
may be inplenented using a variety of wireless
comuni cation equi prent. Therefore, it is inportant
to understand the conmunication tools available to
user 110 before exploring the present invention. For
exanple in the case of a cellular tel ephone or other
# Wi rel ess devices, the integrated data
hand |ng capabllltles of the device play éﬁ”ﬂﬁ%%@ﬁ&ﬁt
role in facilitating transactions between the
transmtting and receiving devices. WO
2007/132316PCT/1332007/001192 [0038] FIG 2 discloses

an e | ary out

co m‘rﬁﬁ ?@ atio nﬂg gijv‘%lsccgao i B’Teg‘p(ﬁyt%O%FlﬁréayﬁFte@ean‘i“rdc“

i nve mn'vrmmicatiAE@M@@tsabSe Vbﬂlaﬁmﬁsdmmenhm OV @D dof i@ Broken down
repr ﬁl%dhl@greﬁrps@ntfng %tfﬁrfe% 1 AR0E Sétﬁe flict. h'?hegﬂeisélllc?lgﬂs may

These functions may erforned he var
combPsPEEPTBIRE Dighe %P'fswaw ngfigpy o Foﬂﬁ"ﬂff’éﬂﬁ?féla'@wfﬁ emmqtmsxts
di scaisaeed @kow. [ 00391Control nodul e 210 regul ates
the operation of the device. Inputs may be received
fron®3 i ous Conthd modwel2lOgsulates the diechtivn dfhlhenieWMED IO may

For exadRberont Wikigks’ oﬁ{eﬁ%&ié @ﬁaéagvm%ﬁm%z%mxmp%

vari ous techni ques known I n e art to sense sourceés
of eRGTFEIAEATRY M9duledrd Broe wrighs terhpiqyen knosn fioihe 1t/ sense

t r ansticsSF aRrémige] iokEridhiRe Wikliethe &fec@@:%ﬁhﬁ@ﬁ FaBEL of the

b esS R R BR 8eE  Corbal Mo Bl BL oBrmist e it end
t o tihecsonieemaynesde faagolicomWEDs DO ottEOA4@CoFTDilc@t | ons
nmodul e 230 incorporates all of the comunications

as pe[{:'?‘@ of WEPMTpEHcatipas maduigR3q ipcoppoies il of the communications

C ONMadftce at WD 00T b 8w 12id BIaTBYcobfhibiBns thdalite XANRY ifolude,
loanrmméh ggnnunlcatlons nnd(hg 232, short-range.
Comuini C o A& TR HIE B sofions fRodue 2R7- shortrangg seppraungraoys
noduhaelu2 38 4nd mgchinefrendatii-@)a mdGokmiife gafor NAS). @i Aic2iok
ut i |6 2% ut1|11§e§§tt Ieatsnﬁcgg su%%d O%H Le%gv aonn[l (?e of & erent

mul titude of different pes conmuni c I on
bot Hmemfépmlawacari%%mab%& %@dém:d@@sce spigs.tand lOrﬂalwsm t

dat alat @ B@§ED @ REs Wi G Bardhkféntaded 8 WEBNSH SSi ON
ran QZeommumca tonslncl)ogiule 230 may be triggered by control module 210, or by control
resources local to the module responding to sensed messages, environmental

influences and/or other devices in proximity to WCD 100,

[0041] 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,
-0.



Comuni cati ons nodul e 230 may be triggered by control
nmodul e 210, or by control resources local to the
nodul e respondi ng to sensed nmessages, environnent al

i nfluences and/or other devices in proximty to WD
100. [0041] User interface nodul e 240 incl udes visual,
audi bl e and tactile el enents which allowt he user 110
t data from and enter data into,
dg‘(/c{%@ﬁ l\fﬁe data entered by user 110 nay B’
interpreted by control nodule 210 to affect t he

behavi or of WCD 100. User- inputted data may al so be
transmtted by conmunicati ons nodul e 230 to ot her

gexl ﬁgt;fac:égﬁ Lhirng% (ierftgr%ergtgrls Vifin & apﬁ? rornasyé%,l%g% ll;lgye X dnvolgd by control
i nf oRerac 26k totrend WEDMIGO pmvahEd:Wthmnetatmoejuig b aie spse,
and GRRH IRHMiS: RddictRYWERse this information to
be transferred to user interface nodule 240 for

pr es[emrre nt tFoG. BhiscdSesin ex[zrﬁ;ﬂél‘?];tﬂﬁﬁal BRdut FIVSCINDEIUL @ rding
d/ or . software

250 rporates all ot.her.
appl tlo 3a$| ﬂg)ﬁ%n o °§ {RER B gh e grél@’pqe UERLG GREmR he
i nclfuritionsby 96the modilyy sy remgpory®ushydasiribed i@ §1G. 2. Processor 300

i Nt QLRFRLRESH dIRE épe?a‘a&i '&%Bév@ﬂﬁ FICEY %mces@&%@??}éodgﬁd o

i nvoked by control” nodule 210 to read informati
pr O\ﬁ“ft’j‘%lﬂmwo’i‘sl‘f?“{?%?r"’llﬁaéz AeRcrr &40 Rergespan 3PUmdy bs iippengented
I nf oritkwht @findrOmicEtsESIoks TGt 5O eith CpatidloN\ MR Qofiware

[003\%%5{% scloses. an exenpl ary structural | ayout
“ If)ssg;’(r:%é?ﬁlfmn%ry 0 an enbodi nent of the present

i nv th]o n th ﬁfemﬂﬁﬁﬁ @ﬁaﬁﬁ&&jdetrﬁd&gpdc%gﬁl%orﬁf ?SAJYI read only

functionalit t he nodul ar system
des &g dR PNK FﬂP@?r fhash ‘P’?%é%%“f“@@@o%‘mﬂr%ih% foav ef &tajand
devisﬁtte)vaﬁefx&h@bﬂeﬂ@ (alsbSef&GROWhelel ab Gaiuled). THE OELSSQIHy300

IS co omTunl atl ons sections 310, 1320 .
558482 b8, UL EaN o, seekl ons, 340, 512,220,
mor datpingy epsociesd wrtlsdatalhams suck asgdobknpapabbec of a business

ex e @bthta koSO iR EenfalShs UCt i ons stored in nenory 330.

he
T/IBzUO'h’OOIIQZ

[0045] The software components stored by memory 330 include instructions
that can be executed by processor 300. Various types of software components may be
stored in memory 330. For instance, memory 330 may store software components
that control the operation of communication sections 310, 312, 320 and 340. Memory
330 may also store software components including a firewall, a service guide
manager, a bookmark database, user interface manager, and any communications

utilities modules required to support WCD 100.

[6046] 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 -



100441Menory 330 may include random access nenory
(RAM, read only nenory (ROM, and/or flash nenory,
and stores information in the formof data and
software conponents (also referred to herein as
nodul es). The data stored by nenory 330 may be
associated Wi th particular software conponents. In
thls data nay be associated w th_ databa
su %E@lebooknark dat abase or a bu5|nessIE§P§g5@%wz
for scheduling, email, etc. [0045] The software
conponents stored by nenory 330 include instructions
that can be executed by processor 300. Various types

i St S Mg e M

CONMPOFREIEES PtSIdaQIOSGd)mfﬂ@I 3, Lm-rmgeccmtmmmt@ﬁs 310 may be
con mmmp&@a bR S &nys@&Qmp&k% 2 vifods ﬂﬁymﬁ %Qoml}{ﬁmwns

may al so store software conponents |n udi n
fi r eWedyes dhserbpeenytbeér ﬁ’ﬁ‘ﬁ‘a]ﬁéfte Facip SR gReRed (o various

dat alpps ef ionjs@igewitRslcagauianager, and any
comuni cations utilities nodules required to support
WCD 0001 | OO&G]aE@mgoflan@mgmnmmmi@amsens o3liGrngeell or s

[ UNCILQRS o & FcBthab nblie REENANAENQlca U QB0 Bl

| arge geograp I C_areas net wor’k
vi a E57VEIE Eralas WhESIE0 E?d?ﬁﬁm FRARSHEN IRSEEGE Tadiimg desh as

t echhalo@b@s, igianv b oo mmdnm&asfrcbﬁwm@ D%mﬁo
In addi t vol.ce conmuni catlons
g e e dBRRR o i PR Py B b 1

est adsﬂaus'ﬁvsmea rgeing dveat mmasces‘ﬁhstraom$sm wahteng $nd may

Genegabhin %@pmto oﬁ%qgo%f%ﬁsavlbmngt@?@e %ﬁ/@g@

Uni versal Tel econmmuni cat 1 ons
sesdFGie meﬁﬂ“@%ﬁ“ﬁ%ﬁ*ﬁg‘«“ﬁ‘ aﬁﬁgré"oreﬂetmwmt%ﬂd meth@ ﬂ@]&@nmm

opersghd td @tekhiad$ We e vddRds feRHRIME viBR &S APEFed SMENR. ASin the

short nessa ic SMS sages and/ or
il R TR R Lo ORISR 36Y byggmmied o
di sehogethrd mdig-n@ledys vlilimaditorrepaiyea eoitywibroitastin®m3dion. may

be co osed of one or nore subsystens su portlng
var il481 | ongShesiraguee commviates p¥hsreppepitigds: fumiensanvolving

S ubsheshkearee Hﬁl}ifonﬁ@bn @%@Bﬂ]a&m@@wfrﬁ@b %hﬂm&e DB Jeyaah ed
W Iel ess

f ng-ran
comURt Eat R 30 7 AEmEo BB o SretFagions 320 e
commtriing@d fodetd@hl, VarAN CIVER, Yagbas DY RFID, and Wireless USB

connections. Accordingly, short-range communications 320 performs functions
related to the establishment of short-range connections, as well as processing related
to the transmission and reception of information via 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 mput 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 tum control the =
reception of signals from an RFID transponder. Other short-range scanning methods
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operating as an independent nodul e separately
connected to processor 300, broadcast receivers 312
all ows WCD 100 to receive transni ssion nmessages via
medi uns such as Anal og Radio, Digital Video Broadcast
for Handhel d Devices (DVB-H), Digital Audio
Broadcasting (DAB), etc. These transm ssions nmay be
eRFPH that only certain designated r I Vi
devicgﬂyﬁgy access the transm ssion conteﬁ%$%%W@%%§V
contain text, audio or video information. In at |east
one exanple, WCD 100 may receive these transm ssions
and use information contained within the transm ssion
Si g ng@} regcﬁ}lg%%tcﬁflél} Dbl tiat !ﬂgt n%ggé &% ci\lrt%d Qetilgréhtot -?a%gé 191put
view the recelved content. As In Phe" Zase” oF

| onglevisnifd aeeanitimited i Roagmeugtionsy lyad eak?-Dies cPR)drscode

312 mayrs bﬁclﬁﬂl’ﬁiﬂ)o@@@ rQﬁteth_B GhtPpredhld mcn@glispaﬂmg%character
utilized.to recejive a variety of broadcast

i nf ST POV FH X S1°4158 PR Ui B oBHStTE O Ahrdrres o sefef! data
r es plom siehbepréaded finunag tstgSuitably diky imngdet Re the iohange ing:
I nf Qi.¥Bd 4490, AGTAS 1= e W el ess ne ks. As
descri ,beozlt abo%lgg a%ﬁgé’gg%%n?? g@gsi & {hge ' ,%ab&%%ﬁ“égp‘gf
sucﬁm§ﬁﬁﬁvﬂwﬁﬁgéH@Bﬁﬁ%ﬂﬂ@ﬁ%ﬁ@ﬁ@w@2®%aﬂédm9@mhKﬁi$ed
t o BiéeiefREshdn MERANrt f\MRrpedi RS Ehine iElaa bRl RrmaARg
Wrel ess USB connections. Accordingly, short-range
conffsbat i ons fBRE shevifioFIds 3,fus dltdraas3 50 &l aab eshpled ot he
est apl.i tyf Ltz nnections. as.wel| as
pro§é§§§ﬁgagéfgt%éggﬁg?ﬁ%£@%§h§H¥§?Peﬁggﬁ) ?3%33%?5%‘
of  iFHF-Grshextsiteshuser tesfere ASCinvivset worisput Biond a nangiput 370.
C ONMU4EH ikt 360 My JRAAOBY oPBors HMPIGH 10t 21RPS R tdR5E
subﬁﬁéte. delupfof, for exanple, various radio
nod& méﬁ'r %g?w BT PEHATIRPRETE dclpiekeypds: frughyscesars) 4pd
i ndirdatpgcneasger bupnt70ciloshnstr t6 ROGER ivbiRl@SForBEIES .
[ 0049k P i devi ce. 340, al so depi cted in
L o e R s APy S ol QmpBieh SR £ .
shotight eaige dodes{hERY tagtle ereititrs md-oneadabi adidapeake=e. g. ,
f or ENmQlary ﬁgﬂayﬁiﬁlﬂm 1RuidRHIGIRBPAYs (ﬁ@ﬁs)%}{ o @NEdeQ l:iisplays.
short-range input device 340 to generate RF signals
f or [G861}i vat | WgDalf0 Ry Dsd incinis jpodd @fore tARghodRY: 380 Thikl N
contdQbiat X At ' f.rom an D
trangpgﬁd£§%$a%ggﬁﬁslggﬁgggﬁgggsca%ﬁy g net 6%§m1 11
- infosmatiop dekenighiveerelfin rewonse hesbindrodanauisidatourvayFdye
suppafibRtnRFIH Ban®PRbind S Wy d6MinGRa940i Alg not
Ilnhted to | R communi cations, |linear and 2-D (e.qg.

)

QR) BRI JAESr BAE TP Wit tidivite cprabusd@rsgonden 380 walkt o
I nt érqogtethe depr, UECﬁ‘ahs@brf&ieSi): ﬁnﬁ@éﬂéd fitrka§ ddspdtl &itB Glf@¥hation
rec el | V] r JLeading magnetic, UV,
cong%g¥$@%ﬂ%%s%%%§$m?§bg% of coded data that may be
propbsted i N rdvae dbskdphdiighd ARluRinicHons Jeaiogiﬂ@,r?» 15,850
the?éﬁ%%é'“ nge i nput device 340 to scan the

af o POrfE g rasmistonpad rreRacr of siguahy & cepadingly. thee

id n pmmticdemh)ciﬁclm&;coinmgmd(e. gd elBdtlobicd) Uﬂﬂ)eﬂﬁmﬂfﬁﬁdt}lﬁﬁl such as

et . netic t.ectors, .CCDs . .or other sensor
P T D Sy R S e
i nf wpigied.onconrd8 01 Mocehigr 39en acsérdanre With sft@re 3, user

| NtRkhAERaREkohDorthS Roe@HRhRn Bopr ocessor 300. User
interface 350 facilitates the ‘exchange of informtion
with a user. FIG 3 shows that user interface 350

i ncludes a user input 360 andza user output 370. User
i nput 360 may include one or nore conponents that

all ow a user to input information. Exanples of such
conmponent s i ncl ude keypads, touch screens, and

m crophones. User output 370 allows a user to receive
informati on fromthe device. Thus, user out put
portion 370 may include various conmponents, such as a
di splay, light emtting diodes (LED), tactile
emtters and one or nore audi o speakers. Exenplary



100511WCD 100 may al so include one or nore
transponders 380. This is essentially a passive
devi ce which may be programmed by processor 300 with
information to be delivered in response to a scan
from an outside source. For exanple, an RFID scanner
mounted in a entryway may continuously emt radio

f RP Javes. Wien a person with a device
conta?ﬂ%%b transponder 380 wal ks through t'he §881"”
the transponder is energized and may respond with
information identifying the device, the person, etc.
[ 0052] Har dwar e corresponding to connunications

sect 310, 2 20 and 34
tr anfs n%} si on Tgﬁéerpeé]%es t1 on th} 3B a‘iogs tu}fgc%‘i STy,
th es@ccﬁ@fﬂﬁ o Gﬁ@umghnlqn@ol 1y eréercmrgblnfetm fnqienadjty, described in

el ectroni & huch patnipR i ct)ﬁipiﬁé éeﬁe{ll?fte nadiah: c%g'xponents
nodul ati on, denodul ati on, anplification,

£i | tFPSREPing Hogeeciser 10D samsAansisestiss 30, 8 brand 870, @gmory
or f confshal-aegd ikpyit favi0€ BBHSQEr iRBBicE ssoafaagfo@lﬁnm Mé_though
SO to - A cati S ; nmpone

330. \ﬁ@{’/{ﬁ"é‘%%?%%‘%ﬁaﬁ@ﬁ“i“’i 53067 5o 7Y tf?’ﬁﬁ%%’}#ﬂé"mpm mts
el erfetbs replaesdry pminfpagied Siravd i theforron's piogutnedbla ivgic device,
C ou ?a@ drAC RO nte-chQ nyhuk Qﬁsprt)@&mﬁédqyl%ﬁhchﬂa ﬂﬁrfg—x%{%ng Qr

uce the functionality describ
s u c A sERRPRfAsvIPSTy B Agdidot s P thige %‘%}B&‘Fa‘ﬁ @ cReRleiRR ROWer

conpoureniush SAERSHINHING rebRirRECREE P (no3Rwn).
communi cati ons sections 310, 312 and 320, nenory 330,
shorl¥5flange Thpwer iderfhice #0340 intarsewitti ntoewnduaicaiodoBilities

tr a@m&pé‘égt Al Bniath 1911‘19190& B, Qﬁlcﬂgf)ﬁde@?& tbﬁ

interfaces. Alternatively, any’ and/or a
i ndieYRRSEhIen I G FRETS nTREPE fBe Taaat wEynisiiopy10 and/or short-
i nt e@gmﬂeﬁmicmus 120i mhetda&mﬁ;ﬂwb@;funﬂne@eagfom Bclude

letOgl grlogxg routmeé th%atl%w ?jrgg %Xﬁtlgl% o Sffﬁlé%ﬁl&?ql(&%gevg?s a?clﬁ)gding to
st am‘}diallﬂﬁmeh weahe Wadess Pxnpla@tdm Medinm (WaEh HeperiehidGekup

CONPANAL ST AAHREA e COmPPOVRT (GPMIO e, SUCh as a
renovabl e and/’'or rechargeabl e battery (not shown) .

[ O0B4 [EXérepl i yfcrakited ﬁrafvﬁfé&s%M@V&tlbﬂ&k@ﬁ&lu&iﬁé Fotetial
COMn. Rt pbEmY E‘.I’IICOUI’] &

[0055] FIG. 4 discloses a stack approach to understanding the operation of a
WCD. At the top level 400, user 110 interacts with WCD 100. The interaction

involves user 110 entering information via user input 360 and receiving information
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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sof tware conponent, also contained in menory 330,

whi ch provides for the establishnent of service

sessi ons using | ong-range comruni cations 310 and/ or
short-range comuni cati ons 320. The conmmuni cati ons
utilities conponent may include various routines that
allow the reception of services fromrenote devices

to medi uns such as the Wrel ess A%ﬁ?
Neg um?!g Hypertext Markup Language (H? winod”
variants I|ke Conmpact HTML (CHTM.), etc.
Exenpl ary operation of a wireless connunlcatlon
devi ce including potential interference problens
enco 100551F1 G .. 4 dISC| es st ach
o Unanplfhien K2R el SR 9058 Gl FRER 5y
| evelsiapByel Lﬁsmﬁlafimrqqmteémmetssnwrﬂ ouNEDT 8. The
|nter@;£|on i nvol ves user 110 entering information
via USR8 i npd¥siaplsveh Ard prosessssyiin grangt avdrattssclie drie don
usertrammnpwh Brzaassurg rﬁuyd.ﬁ:rudé moraﬁmpveataeufam&dna&a)lnl ty in
app evel 410. cati on eve
pr ogéP g‘%s%sioge Aé FRF eSS (‘:d iy Jghef“fj nl%} SR Wiof’tﬁ‘? ] he
devi ﬂeﬁfon’ﬂﬂte@p’amtlnlwﬁ@rtremmch intthpgsenye levaritithe desirgly St em
| ev Q:bmmItﬁ@a%@n 1@5399:5 %’I@nvle Q&i Nden@ mlefvﬁgtebé? 950, {hg FaC}{étSSIH%l
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ra i e cording,info 0
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s c h é@mllﬂlﬂw@tlole t}@“f)‘:‘-’ﬂera rglichegdeinrtdserhasltviro resqmrc@msdsnong:
Act ig@higtek BhlY kAt s‘tﬁglfﬁtwﬂfg&l rhe%ﬁlhf Qﬁ mak; Y &ka A8 gl:g% Lylpes of
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WCD 408U GaHon depending piyfheregiiteoprty of he visless mediupepdiist ed
t 0 Ibedggathatadterstitsal ipirRAtmdlen ce vi a Bl uet oot hTM
communi cation. As a result, application |level 410 may
t he&HI | r eBlGuf disdostsr sitimiosyiramiht ghved detepibddreiéniidre
t he ofcfiidhdi fdcddd A
[oosféwst BBl AR oMl ok hb Al o BB otve, i
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I NCbangdeynichidn oexanplitiude Gﬂrh&iﬂ.ln@;t MOy 100 54 ﬁfei’a@tﬁbg with

con nd/or. pa ke i ng t
o LB SRS 580 e e g
c onfraninglade Cellhﬂ&rr dandsetsceminpnitahies ve loug-tegel varetebs cohfutidadon

desjieaskng, Q\FIREEH h@ﬁgét%mﬁﬁﬁgé‘ﬂﬁq% Gia Bﬁlﬁ@&kw te@f@{jaccess oints
avai | abl e in service |evel t he pac ets may e

r ouf BRSPSV \ Mesttem f or dellvery vi a MAreIess

tra SSi 0 here e Iur of nodens

op et}a{g] ng u g’.’%"g it é’?aeﬂrn Pl Oé §@ tlrfé qf (PEunieyiens are
ex atepled on pimulEn@usly, Am‘udmm“msn E6t §, watteld nanchsapératiniz0
se ngmﬂ%ﬁ&ﬁglﬁ S ialg 1@&&‘&%&%%! &18:{”"%{1@15 £ Q‘&lﬁtl%g may be

However, a radlo nmod en1 as a ware resource need
not So5nirEdivRst WEDJAP C?lamlgne@&:wh rporgubipreng gxerprb divise

3n d(amyvu{ilﬁlyld&ﬁﬂbeﬁp In §h SxEBFIAN Extie)tP ESe, Q£v1&QWb&§1§ Ion
epgndi

dj
B L e T NS A R e
[0 O@lvquﬁleaubﬁandalmetrbs asccall of thesatvirdless wiadined dpeiha én tabny e
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nore t han one radi o nodemto

casB FI%DV%?W% Pisethiofp losieyl the perg fog myramseeeapwfrﬂgese lost
information via wireless commni cati on over a

mul titude of nediuns. WCD 100 nay be interacting with
vari ous secondary devi ces such as those grouped at
500. For exanple, these devices may include cellular
handsets conmuni cating via | ong-range wrel ess
communi cation |ike GSM wrel ess headsets

comuni cating via BluetoothTm Internet access points
comuni cating via WLAN, etc.



[ 0058] Probl emrs may occur when sone or all of these
comruni cations are carried on sinmultaneously. As
further shown in FIG 5, multiple nodens operating
simul taneously may cause interference for each other.
Such a situation may be encountered when WCD 100 is
connunicating Wi th nore than one external device (as
prev. described). In an exenplary extrene
dé@”@@@aﬁﬁih nodems si mul t aneousl y cownunﬁggppﬂﬁmVFﬁ
Bl uet oot hTM W.AN and wi rel ess USB woul d encounter
substantial overlap since all of these wireless

nmedi uns operate in the 2.4 G4z band. The

interferenc shown as e rtion of the
R e T RS A R
| ost infenoktibh endibedofeorveribtaranairhttss pfomiantchal et ltaside -
14- refﬂﬂgc{( ﬁ'tﬂ% srgﬁﬁtg @ﬂ%ﬂ‘céﬁdlé?&y r'ﬁngB egeﬁﬁn&elagé 1fnl'ﬂ llclffs?()ne
time slots beused to retransm t or
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o PACY BT BRI LBULRE OTHLERLER, SR TRFRERAdY e
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for M&RukQ8ensRéiabh ens may occur when WCD 100 becones

busy (e.g., when the control systemof WD 100 is
enpligheld i n Mgl bB tiagdskrg deiiny ledit bieerbodimait BLWCBNOQUS

operatk X

o ih il e Bt B GRRTLALERS bR Bl fpqueeaprig. a4, MEC,
i n @8} wplpdea conrenaditerinet28 iy ylickinfrmefon WEDbE B E, or yepriveH
MBY tirf\Gh BE@er®ortiol fyaeth 84(C Ak leh raddVRSEmBPPor similar

i ntroduced .in Fl 6A. 600_j ncl udes common

i nt é?’?‘%‘é’é“a%%tfieﬁ‘ﬁ‘%ﬁﬁi f?%exwwﬁﬁgﬁﬂ?g@?dﬁ% T AT pachipe-

I ec edadabtt ibfomatioh mapalteanchele sdnieGbrt S/ in@ioh Grkidfacefoas fober
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63 0'30 1cg§%xgrvgﬁumqa§%1oc‘ﬁ%%§ Ss{:yxélnéﬁg ; X aorlpsug Ca?l flormaho

mac KPTRande adedsPusrierbeoreeraediomodema gl Gbiggari dnm:e@ aéO BONRC
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CONHIRIFERLA MR 6iE &pmrsgﬁ%nmkb 6@d Jna}lrb&w@k&%onal data from
functional nodules wt be di scussed
wWth respect to FIG 6C.



[0061] FIG 6C discl oses an operational diagram
simlar to FIG 4 including the effect of MRC 600. In
this system MRC 600 may receive operational data from
- 15 - the master operating system of WD 100,
concerning for exanple applications running in
application level 410, and status data fromthe

% di o communi cati on devices in seryice |evel
4g%jﬁ%é%£%00 may use this information to st
schedul i ng commands to the comuni cation devices in
service level 430 in an attenpt to avoid
connunication probl ems. However, problens nay occur
whe N9 00 ar

S ot PhuPBELAL: 8088 webod 8B ki bratE TR N G e
410, runTieg l@m@h@ﬁlpmlgveéylé)t exhsteims @;as&oenthd: ewieds 4RO, t he

CONMBdREALIHBA FevBEVih 68 5icd 1B EBH VMRS dO@ }ﬁgy w39 A NRGo
600 nust al| share the same connuni catlons system

del d{fee iﬂu'a@éawmméw thy omgwertion deyfee g5 rvigrgevgl 430 in an
t 1 yiangmiit@ GoldRbHnGatdorRoHdE. HORERY) pﬂoblhﬁd’ @Rl Whéara
620. e nS|t Ve 1N ormat|.on .
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i nf e!plﬁmtme tevelrfdO,tizedhiperating destemg Bystemrigvelol20,i tif commetiibadions

may &R ARk RYads0 Hd ll\/tRCf éﬂO%st%ﬁXhaPeQH@sfafng Ecﬂﬂmﬁfcgt %f

derived from MRC 600. Therefore, a system better a
to W& Eelppaay P?%\F'@ﬁﬁlﬂ 2pcE ot WEH 108 aittprs isf coppnnigate on
se nS]hetchﬁmlh ﬁfeﬁfﬁd’é&?dt@ﬂﬁﬂﬂSAﬁ ﬁﬂbﬂlt[ &thylsénsitiREinRenehi &ga@dhng
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is % t% k()xém}néné WA ra“’“v* i mty ag%nsané 6%%5%‘1‘1 ocﬁmﬁﬁiv i ce
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1006Ggd Hh@efo?do‘a @sﬁﬁil HEtRF Fb140 h%ﬁrmsl cﬁﬁ‘eyenﬁggﬂ %«ﬂgﬁﬁ% fo delay

the present invention, wherein nultiradio cont

sy s @Iy NESymanen SireuTsit thRsadiial §iee ofmmupFatiogidpsiqear

t o MEipadrdiesari bad raheye, MCS 700 nanages wirel ess
conmuni cations in WCD 100 by nonitoring for potential
conmfuhivdgleiseammonitdtion davise mplddingpadistathuked mgpitiradio control
congupication resources, such as radio nodens 610, in
order to avoid these probl ens. However, MCS 700 may

be dmeneg t gmr (22 Hﬂ&os&i‘hnaﬂéﬁ@[hha@ﬂ)oﬂimieﬁt 0Bth€ BidehitahieRiRe,
i.Stri tr.o

al r ggg) %/)m H—éléléasdlso contr S{] 91 AMES@%O IStl o&u%ﬁ %gﬁ%ﬁg glmolar

r estMRC éﬂ%dfmwﬁbm@t MERGUrnanages wiveless oommoumiictdns OrwCD

BN AEAITRR it HRE FR hbRRS) muh@auop% s ?gdtc é&nﬁgvar i ous

conmmuni cati on resources, such as ra 10 ND
r ed EREPHFICAERD Te0wRE) ookt Ediormageme it p eiderdo misiibpse

t r aprbblemd. OBk, MA0S 701:)01%33, MoBed BQrovRY axbﬁv&m%b enent ed

til t t di h
2 R Bt R0 o s P B S P A B RO
deviwwenentsavitm| WCR 06 mmg¢smg asttandal dsoustiut heas
SLI Matuntchithn A& ROWobRAGHS i Y lORIRNL e bAGu S @

mul ti -
commynication resources, such as radio modems 610, reducing the overall amount of

control command traffic in WC_D 100.

[0063]) MCS 700 may be implemented utilizing a variety of bus structures,
iricluding the I’C interface commonly fouridin 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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master bus, wherein nultiple devices can be connected
to the sane bus and each one can act as a master by
initiating a data transfer. An |I2C bus contains at
| east two commruni cation lines, an information |ine
and a clock |line. Wien a device has information to
transmt, it assunes a nmaster role and transmts both
|%ﬁyﬁ&%gk65|gnal and information to a recipient

%1% Mous, on the other hand, utili Z&&MB007/001192
separate non-di fferenti al physical | ayer that runs
at rates of 50 Miits/s or slower over just one | ane
It is being devel oped by the Mbile Industry
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connunlcatlon |n step 1126. Lﬁ_step 1128, all radio
activity controllers 740 nmay determne if a change in
the operations of their respective radi o nodem 610,

or other conditions have occurred, to warrant a
resynchroni zation with the radi o nodem 610 t hrough
synchroni zer 730. |If no resynchronization is
required, then conflict nonitoring nmay resunme at step
1114. [00811The present invention is an inprovenent
over the state of the art. The nultipoint contro



that various changes in forma and detail can be nmade
therein without departing fromthe spirit and scope
of the invention. The breadth and scope of the
present invention should not be limted by any of the
above-descri bed exenpl ary enbodi nents, but should be
defined only in accordance with the follow ng clains
and their equivalents. d aims: 1. A device,
cOpVE8PRY: a naster control system confi JGFERYEN192
control the general operation of a device; a
plurality of radio nodens; and a nmultiradi o contro
system configured to concurrently manage t he
plurality of radio the multiradi o control
syst BEHYTePHE: 73%}.%? ik ﬂ}f@ﬁfmé@r{fqﬂbmf@ﬁ‘ﬁ%ﬁ@ﬁ?@e or
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duri ng virtu radi o nodem connecti on an
sensitiyethe W@F?Péia¥1%‘ﬂ“fPlﬁ‘@F“Efb‘}eﬁb todte- | east i nf ormation

I tor emc cks hroni.zati on and
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or nwrieusattivordid/miidsred 416 wWeddegs nrdpni 8 al hayn indidud ghsttefns rhat
ar Q%&tmﬁ%o@cﬂgs 5@'&%1%’ &:ﬁ&h‘&m&g Jr?éceﬁﬁ%h?o@n?tion One

interface nodul es, coupled to at least s
di stFPPRit ¥a P&lafﬁ‘twhslleln@@ﬁiﬁ%éﬁ%%ct cEghinibiphlighipd frpthe @guspy At

t he tﬁh@be’ﬂlyt e ﬂﬁh&rb itéﬂlola&fvﬁij boatrbIRR m@hﬁ\ﬁﬁﬂtotcb!ﬁrol their
di str ted con 6&6: nents hr o
edi’cd

D hySrFS e ve rac%%lrn]g e&né Etg aVOfd the (I‘S)Piglgﬁ &Hathegacfl\ggtls to be
c onrrestriciedradigctivibrooumillea F20ngpydtelf@yre Siemsidérh v@ivity control

i nf GhdiBbd sgrt‘hat activity is ﬁway-giagufgl% £8ai8 oﬁén@g 10 ot m%cﬂo

t he nul %I radi.o control” system interface nodul es are
coupPBEit B et diteteptrition e lesbrithprdte wolppeiesr fst an
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controller and a_synchroni zer.
[0678] The radio inodem 610 can indicate to radio activity controller 720 the

radio activity periods that were blocked due to the modem activity control message.
This additional communication can be as a safety procedure to ensure that radio
activity controller 720 is not continuously blocking the communications due to off
synchronization conditions. The radio modem 610 can switch off the
transmitter/receiver every time the modem activity control signal is not allowing
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.

T0079] 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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4. The device of claim3, wherein at |east one each
of the radio activity controller, the synchronizer
and the multiradio control systeminterface nodul e
are integrated within each of the plurality of radio
nodens. 5. The device of claim1, wherein the
di stributed control conponent incorporated within the
ter control systemincludes at least a priorit
cOMF G, 6. The device of clai rﬁ%I/IBZW/ %é”
any or all of the distributed control conponents
determ ne whet her received information is del ay
sensitive or delay tolerant infornation 7.
glhg t agrlg\(/llcgrgldcqf Cf:t? ]IrpO gﬁ)ﬁ%ﬁ% gé()n moni Prs radlo act1v1tﬁ controllpers 720
c onbionadicatians afisev hdemdefatyons. eHis mqamtermgmﬁaarbnmﬂocmdam d
the dal.ay r&aﬁ&&ﬁm& fopéx%ﬁafag ﬁfbn%ﬁkoﬁrﬁhﬁrdﬂdb ewﬁ%r&éss@rl |

of the plurality of radio nodens in order to avoid
commf Wﬁﬁ%ﬁhﬁf@feﬁ*wﬁ £ ey e Reds @ pgtiyeiop (step 1102), priority
C ONMM3sRirdHRL 740 §hal @EH RceiR e Eation from radidactivi t}&o@tﬁmr@eo of

of .t he di but
cont P IE e LR sl SRSt i i ST Pt 55 o
any igforngdtibn ody itléntifyphaumaiunt of cohmyadiion fomademodenr@gh
t9 he mlh{nl tB@x%&%m‘iQ%Erﬂi tmg YRl mcéll%g lﬁje j‘fﬁlcggg Uﬁ!l he modem,

he device of claim wher ei n- conmma are | ssued
by o?ﬁ'échamzms’rl infesmatqnestyl Bsionty sRntialer A4fseohis MEWBBINBHY s,
t he d‘ét&ﬁ‘ﬂﬁd’bdﬁlaﬁ&i phigrit@ Baa gm E}ctidf!: Sab h?démmm u@ch}paﬂa; thieOr
terrp ar cha e VI Or O or a
{ Poralitio i ST 2 B R S A Yne gl pumsion
of chaxiimfprin ragih eqtigitycoatrdlleof20 pfeeprapritytin fepard ®adtheoatireohodems
Cco nRQ ? eéplta§10 gcin? Qllénik@gprgcgdeﬁwvgxl alﬁll%@fepcoﬁlgﬂhl(:ﬁ ons? Xl_sﬁ
i nter ace rm devi ce alm 1,
mheﬂ%h%”ﬂﬁ%gﬁ@vpﬁé°W§méPﬁW§ﬁ§ﬁ“6ﬁ%m®fﬂﬁﬁ%%WPUPH?HBY
tel emfdmaat aﬁimﬁﬁﬁlﬁQGSM vdlicegéothrﬂlém@ﬁﬁh SAlRiRime@ihte 13 bP b PliaRy
conp 0 Co

r 1 na.. . L
over a{l other conflicting \mreIAss me‘rihums tmless t'héci- corg]'lctmg fransmmission

is coming from a designated application, the communication is more than 50%
complete, etc. In step 1108 the various radio activity controllers 720 may
cemmunicate with each other via MCS interfaces 710 or common interface 620 in

order to confirm relative priority with other controllers.

[0080] Any new activation of a radic modem 610 will be detected by priority
controller 74¢ in step 1110, and as a result the previous process may be executed.
Alternatively, in step 1112, radio actively controllers 720 may request modem timing
information 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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controlling the general operation of a device with a
mast er control system concurrently nmanagi ng a
plurality of radio nodens with a nultiradi o control
system the nmultiradio control system i ncl uding:
di stributed control conponents, incorporated within
at | east the master control systemand the plurality
radl o _nodens, configured to control operation of

tﬁve Brdrate ty of radio nodems based on de P&y R 784 A
information including radi o nodem confi guration
i nformati on that does not change during a virtual
radi o modem connection and del ay sensitive

information inclu formation related to
ot SRt B S e Bz o SR R e
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code configured to control the general operation of a
~device with a naster control system code configured
to concurrently manage a plurality of radi o nodens
with a nultiradio control system the nultiradio
control systemincluding distributed contro
conponents, incorporated within at |east the master
control systemand the plurality of radi o nodens,
configured to control operation of the plurality of
radi o nodens based on delay tolerant information
idigigdi ng radi o nodem confi guration information that
does not change during .a virtual radio nodem
connection and del ay sensitive information including
at | edsA devidepromptisiany rel ated to radi o nodem cl ock
nct%{c%ﬂ %%ske gnéda[g 'c:&trﬂﬂgceg@n@ﬁltép&hﬁdﬁ 0@9%&@1
Sont ai ni ng east one or nore al | owed/ di sal | owed
eomniny dasdionodsesiaods for a radi o nodem and
%&1{1&1@ | B @%rsgéﬁ{ &)@{n%ﬁnté RéREERAE niREE RS plukelPdreddio

east so the distributed contro
G@ﬁﬁ@héﬁﬂ@mxﬁ@%ﬂmﬁﬁﬁéﬂﬁﬁ§dP@P%y the del ay sensitive

'dﬂs@r%ﬁg@tcb%l Q@ﬁﬁ@ﬁ&ﬂs tntb%rp@iaﬁ:ﬁ r ittt £ deaiOlé BEfRkter control system
onponents through a direct Qk%3|cal i nterf

geRIthecREHY 6F ToRT g R LY BB e plurality of

GRRAMBd A th R ofl @HIAY toReMABIntdrM@ion ﬁlfcﬁﬁﬂig&adilﬂmodem confi glﬁiatmn
The canput er Erogran1p oduct . of cl.aim.Jl17,

Splomiappihag et B CETISIRLE B oL ORPBRsT oo dha Wy
defsaieiinermwiet l‘hﬁ:[ud[r@CﬁI Med ihhinariomtéloal is rai@gl apdem clock
R
Qnomrcﬁsamcﬁweﬁhenﬂumtaumbpﬁreds mmmtatho imodompohent s, al one
OI‘ tlrgdlg 9 sa tstI Or}li;{tellfl%ee Iljl:Olalﬁ%S ?Jm?}éd 3§ Hsﬂf‘a&ﬂ bfhe of the distributed

kel g Kol ant information to
soltet] wbepaeyts, mom‘?m‘ukedotb It:]la)e thyl dalayl jensjiivefinfopmition ﬁ’ﬁ‘@’é?ﬁs the

Id1 51% LoDt Y ﬁb&ngm g]ﬂ'tedt %sﬁ&l'ﬁfﬁéﬁa@e@ &d&%&\%@ owdmg

y communi cating Tta
d@npmn@ﬁmp%ogmawmpﬁwuﬁbbyQﬁm@Y%mﬁﬁwﬁwnmhere|n one or
nore of the distributed control conponents request
synchroni zation data fromany or all of the pluralij ¥ﬁ

of radi dhensedess of KleBudh "‘fﬁ“"l’@mnﬁ]letff“fl%ihii C@Btﬁ‘flrséftergy‘g‘ie’ér

infHaBled A&ecIipId (& She distributed Bontrbh @oGbiiHl @icopbra@d affihin the
product of claim 17, wherein conmands are issued by -

éﬁ%ﬂ%ﬁomﬁW%n%¢m¥he di stributed control conponents,
the conmands being enable or disable instructions for

tenporarlly chan th havi gr or .a of
the pl ur”lg]le fl%YICSf g%, gg]]ua ﬁD &rgﬂ;gm 81 trlglﬂé/d controll componenl;s
incorporated within the plurality of radio modems include at least a radio actmty

controller and a synchronizer.

4. The device of claim 3, wherein at least one cach of the radio activity
controller, the synchronizer and the multiradio control system interface module are

integrated within each of the plurality of radio modems.

5. The device of claim 1, wherein the distributed control component incorporated

within the master control system includes at least a prority controller.
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22. A system. conprising: a device; a master contro
system contained within the device for controlling
general operation; a plurality of radi o nodens
contained wthin the device; and a nultiradio contro
system contained within the device for concurrently
managi ng the plurality of radi o nodens, the
mul tiradi o control systemincluding: distributed. _
control conponents, incorporated within at |east the
master control systemand the plurality of radio . -
nmodens, Thedaficepichin t.ovhewintanpr alipétha tisgihuted coniel components
| ' - adj iy ol .
PR Bl LA e RSSO0 e S
i nformati on that does not change during a virtual: :
radi 07mMpgemGQRNBEEhION, dAEkeidedndYor SBRSIdei M€ distributed control
information including at least information related to
CEIEPRICHD AORT 81 BemBPr LR WA ftheateler penaifye P&Eﬁﬂ%}mmﬂa‘iﬁ? delay

AQbrhM A mROR foQkchRR A B dlidofake JIGARY 0OFBioGHodeME B order to
al | owed/ di sal | owed comruni cati on peri.ods for .a radio

AU PR RRR PSPV ETAE TG cSYPeruraliphiadiompdens.

nodul es, coupled to at |east sone of the distributed

contrql _conponents,. configured to rela he. del ay
sensi81$&7gﬁ?ﬁﬁﬂ%f?@h?bé%%ggﬁmFﬁgI&F%f%ﬂ%%?@%%g%%fggpl
cofpanentguchirahehizatiodidae Gomphy si atlaf the plueatifyad eadio modems

edi cated.for. provjding.fast connection for
%3WﬁﬁﬁF 1H?ﬂ%°§g$3§W§%%§F F$€“¥§ r mat i on. 23.

The system of claim 22, wherein the nultiradio

contr g TIRIELED, OLif! | e A Gt A LishioN Dy gﬁ% drnd8t the
di stributed contro conponent's ‘i ncorporated wthin
tdseibpled cedtiot yongfonerdylithy qepehends, being enable or disable instructions for

temporarily changing the behavior of any or all of the plurality of radio modems.

10. The device of claim 1, wherein all of the distributed control components are

coupled to multiradio control system interface modules.

11. The device of claim 1, wherein the devicelis at least one of a cellular

‘telephone, a personal digital assistant or a palmtop computer.

12. A methdd, comprising:

controlling the general operation of a device with a master control system,;

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, configured to control operation of the plurality of
radio modems based on delay tolerant information incIuding radio modem configuration
information that does not change during‘ a virtual radio modem connection and delay
sensitive | information including at least information related to radio mbdem clock
synchronization and radio modem activity control containing at least one or more

allowed/disallowed communication periods for a radio modem; and
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24. The systemof claim 22, wherein all of the

di stributed control conponents are coupled to .
multiradi o control systeminterface nodul es.

25. The system of claim 22, wherein one or nore of.
the distributed control conponents, alone or in

conbi nation, use the delay sensitive information and
the delay tolerant infoiniation to schedule any or
all of the plurality of radio nodens-in order to
Vi di6 SHRUNyGah iRGeORbdulS Buhed 19REBastkrc\be hy distributed
comruni cati ng radi o _nodens, ,26”H§ chi %et,
comial icapppgents optiigeedite yelayr e fdts it e d PR petiveen the
CIRARE Ndogitrél O@Mpaﬁienlgso th&m%]@ MTdiRdcC @hjrswald inidrRed deddatddhfor
conmuyni cation interface. bei ng conpased.of a pluralit
POVl ERESHBRIY SYTS Y Rt ] BREPCBrre of { he

plurality of the distributed control conponents,

wher ei he interface dul es rel a sensj iy
nf or i TR ARG S el B o B RERRleh ool
reatip@nei dierntha cikhalyon obeeond Zefbinanon id delgd sasinpd @mdelay
3&%%&&%¥ cggtrol contai ning at | east one or nore

owe |séfromed communi cation periods for a radio
nodem between the distributed control conponents

t hrou gtﬂ ﬁle%é‘ c[it on;'ihYﬁ i Iﬁ%h . éHl gﬁef @fcxﬁorg %ﬁ 'th%%s%'gogfeg I'control

provi ding fast connection for comrunicating y
sempinentyalong prop gembisriion, use the delgymensitiys indprpjgie ang the delay

q)l@(iaﬂp igtgrma%@tro%i:lﬁsdﬁlg %lf&fmléﬁ fh@ @Iu'r&ﬂr df @é(ﬁ‘(f Fn8deths in order to

i sol ates the delay sersitive informatjon from other
iaRifia ForRrLITGRE i NFIPRTIG S Gaivedn asyvebriempiuticaing fagiogpodens.

di stributed control conponents through a nmaster
control systemof the term nal device.

] ... 28. Th
chi psdf- Bie mthadralagim e FRiTHn PO AYE Pf s i sagres
QBmpdherts Gedabb® sHichiohizatlon. data from an@9r all e tehplpeidy @fradio
claim26, wherejn the |qterface-is bgﬁed on a SLI Mous
crag Bg]’tﬁh% multiradio control system interface modules.
_ 16. The method of claim 12, 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.

17. A computer program product comprising computer executable program
code recorded on a computer readable storage medium, the compl;tér executable
program code comprising:
code configured to control the general operation of a device with a master control
system; '
code configured to concurrently manage 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, configured to control operation of the plurality of
radio modems based on delay tolerant information including radio modem configuration
information that does not change during a virtual radio modem connection and delay

sensitive information including at least information related to radio modem clock
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synchronization and radio modem activity control containing at least one or more
allowed/dl;sailowed communication periods for a radio modem; and

multiradio control system interface modules, coupled to at least some of the distributed
control components, configured to 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.

18. The computer program product of claim 17, wherein any or all of the
-~ distributed control components determine whether received information is delay sensitive

or delay tolerant information.

19. The computer program product of claim 17, 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
radic modems in order to avoid communication conflicts between actively

communicating radio modems.

20. The computer program product of claim 17, wherein one or more of the
distributed control components request synéhrom'zation data from any or all of the

pIuralify of radio modems through the multiradio control éystém interface modules.

21. The computer program product of claim 17, wherein commands are issued by
one or more of the distributed control components, the comman_ds being enable or disable
instructions for temporarily changing the behavior of any or all of the plﬁrality of radio

modems.

22. A system, comprising:
a device; -
a master control system coﬁtained within the device for controlling general operation;

a plurality of radio modems contained within the device; and

a multiradio control system contained within the device for concurrently managing the
plprality of radio modems, the multiradio control system including:

distributed control components, incorporated within at least the master control system and

the plurality of radio modems, configured to control operation of the plurality of radio
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- modems based on. delay tolerant information in¢luding radio modem configuration
" information that does not change during a virtual radio modem connection and delay
sensitive information including at least information related to radio modem clock
synchronization and radio modem activity control containing at least one or more
allowed/disallowed communication periods for a radio modem; and

multiradio control system interface modules, coupled to at least some of the d1str1buted
control components, configured to relay the delay sensitive information between the
distm’bﬁtcd ‘cbntrol components through a direct physical interface dedicated for providing

fast connection for communicating delay sensitive information.

23. The system of claim 22, wherein the multiradio control system interface
modules are coupled to the distributed control components incorporated within the

plurality of radio modems.

- 24, The system of claim 22, wherein all of the distributed control components are

coupled to multiradio control system interface modules.

25, The sysfem of claim 22, 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.

26. A chipsef, comprising: .
a plurality of distributed control components coupled to a communication interface;
the communication interface being composed of a plurality of-rinterface wmodules, coupled
to at least some of the plurality of the distributed control components, wherein the
interface modules relay delay sensitive information including at least information related
to radio modem clock synchronization and radio modem activity control containing at
least one or more allowed/disallowed communication periods for a radio modem between
the distributed control components through a direct physical interface dedicated for
providing fast connection for communicating delay sensitive information.

27. The chipset of claim 26, 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.
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28. The chipset of claim 26, wherein the interface is based on an I’C bus

sfructure.

29. The chipset of claim 26, wherein the interface is based on a SLIMbus bus
structure. -
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