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| NTERFACE [0001] This international application clains
w@tdoofisdsyo to U.S. Application Serial No. 11/ 4gdy/B4d07/001201

filed May 11, 2006, entitled "MJILTI RADI O CONTROL

| NTERFACE", which is incorporated herein by reference

inits entirety. BACKGROUND OF THE | NVENTI ON [ 0002]

The present invention relates to a system for managi ng

multiple radio nodens inbedded in a wreless

comuni cat i on deTIRﬁMO@ONﬁE@E'INMFXCIEﬁ a.

mul tiradi o controlr systemor Sci rality

of active radio nodens so as to avoid conmmunication

conflicts. 2. Description of Prior Art: [0003] Modern

soci ety has quickly adopted and becone reliant upon,

h | d devices, for. wi,r icatiaqn o] . )

oI Corl T Rien o b rERES TR SRR aESH WLy Arplisption Seria

| rNot he/4g1 sha file@Mestinl 2005, emale‘dO‘M@EmlmApuD CANTROL
rovenments in _both the quality of the conmunication

TEREACH e vhishas incgrpgfatedyecreja\pydeisrente asiés enfirety| ess
connunlcatlon devi ces (VIIB) have becone connnnplace
for both persorBACKGROUND E4STHHCINY N) users to
transmt and receive v0|ce text and graphlcal dat a
f [@92h nul t iThegeesait ny\emgommiates foacsieanfor mBheging multiple radio
s utilized by these devices

t woy k AR
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t hﬁi&%ﬁﬂi%sdoﬁﬁolddy%ﬁﬁi%?%hegﬁﬁg DUFNgy §ite[cﬁ09¥zﬂ$o modems S0 as to
desirable for various applications.” [0004] ['1ular
naYeid crmnfuaidatipn e@dlitheD conmuni cati on over Iarge
geographi c areas. These network technol ogi es have
cdmmunDegsdrmtion @if Pidedrtby generations, starting in the

late 1970s to early 1980s with first generation (1 Q
af0dh cel Mddarn doeleephangsckinadopprdo undiestohzgelidn @pon,

o]} tlons to nodern digital _cel]ular
E?fé@ﬁ@:@é}yce Wikelegs capmpgfcation. Eorvﬁxa@mﬁ siHayelgphaaes
d b&itin%k t(SC:ﬁl'lZlh?érﬁE in ﬂl%thl\GHah( nﬁﬁ@ﬂlﬁuec\tﬁfe'tg %chﬁbl& %@aa]qglgrovements

bands 1 n Europe and at 85
Grﬁzoqth ﬂtel‘FBlahm Qféhie SHHmBmcatTdn andrtbe ﬁmpkorpaﬂltwmfdbs deoease These

nication the transm s
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of up to 160 characters, -1 WD 2007/ 132319
perpphipglolia iomagnultitude of geographic locations. The communication

networks utilized 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 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).

SMS allows a WCD to transmit and receive text messages of up to 160 characters,
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whil e providing data transfer to packet networks, |SDN

and POTS users at 9.6 Kbps. The Miltinedia Messaging
weed0ii18814 MB) , an enhanced nmessagi ng syst em apt-py2087/001201

for the transm ssion of sound, graphics and video

files in addition to sinple text, has also becone

avai l able in certain devices. Soon energing

technol ogi es such as Digital Video Broadcasting for

Handhel d Devices (DVB-H) wi Il make streanming digital

viwtéle praviding tiate tragstai fogracke mewvarks, AVANI aaldIPORS wserh at Ot Kbps.

transm.ssion.to a. ), Wi ong-,r.an comuni catiQ .
PR ESeRR o Qe Beryt G Pl BE S LRPHE RS TYR 58 Mowing
t FNBEiradshiiSie So86@ | graphicsdinll ¥ided URed il ad@itibn té igdpld ©xt, has
and | egislative concerns, these networks na¥ not be o
aplop bpeama avaflable in pertpin devagns! Seen pwpreing togomiogies such as Digital
S - ' [ 0 ' ' .
SO 53885 oy SRRINGA MRUER: @0 SR PO bigia

| &idge, adldthdr aimiie tcontekts avddlatketvaodiddvtiassnainsiome wad i ED.oWhile
a short-range wirel ess technol g gui ck| y gai ni ng '
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wthin arange of 10 neters, and may transmt up to
16&woreksenay mettble apprdpiiniedomdl]l gasvepplivadmtsi ng. A user

does not actively instigate a Bl uetoothTM net wor k.

| (E0Shd, a PBhent-adrigeywiodlesd avtivarks protide BomprIhadatiog solatigs that
of each other wi |l autonaticall forma networkgroup
carfidgone OEﬁ@@ﬁ@%lems 559 1 kayec ey nprebt dippeatly igan

t Q;@amﬁ[@%? §§h&f—ra§1§€ Mefé%@%khn&&é}pq\dia&y lghinfry &OthRE in the

dat a exchanges w't hTMup to seven "active" “slaves and
26@rketrladee dt Biletoatk . evabled 8VE€Davansmisx ahdiregei vand#a hizsmtt of

0 clogk timn f the ster. Parke ves .

ot REpS u B aanB Oy EmeleR siEey Fansihys o DIBHF SR ity
Whdditibiee poRE! RJostifd) dA\h@értdoEQﬁotai&tieélffiiﬁéﬁg&'e@Blhéto&ﬁ%Hawork.
avai |l abl e. These devices continually switch between

v Epstesdsa pleralifeoidnyingn mathin eneraiing rpeseat caely pther witapdematically
. Ui .
it £ b GBI TR Bobe, Ayl SRR BIIRE 1o 1R

Wirtagteesfstha picanetk sllawiag itde chiitAN datafexalringbs wWith upité sdvea dhctive”

access i_nts co ni cating i.n accordance with th

| ;EEE@S@@E%& BkFiaees; Ach¥e SIEyeR asFianee JpiaBasodhas the clock

Z}; 3820 £ 1RO fradter. 4parBQPs1dves AonitoR R Eeddoh sfiFRh0n ofddr t@btay

these wrel ess nmedi uns have features and advant ages

t katchromkasd twitnthe ppasteprand eitf for an aciivie slot talpgsbincavaitabde. These
uf acturers have .a

[ Q0061 Mbr.e ecentté man | so begun to .

| Aearnse R SR ERaGe berRR i RE SB1 o B PaRHE R Al fvine

f Hdded @addrity trafsniEDSta (@ oer pieOHED AItaINess. 3AEddisioh toBIRtooth™

for performng close-proximty wreless information

egbwapRedar shagwrangegvireless 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 begun to incorporate various
resources for providing enhanced functionality in WCDs (e.g., components and

software for performing close-proximity wireless information exchanges). Sensors
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-2 WO 2007/ 132319 PCT/1B2007/001201 and/or scanners
may be used to read visual or electronic information

wo B§9/183@evi ce. A transaction may involve a UBEI/1B2007/001201
hol ding their WCD in proximty to a target, aimng
their WCD at an object (e.g., to take a picture) or
sweepi ng the device over a printed tag or docunent.
Machi ne-r eadabl e t echnol ogi es such as radi o frequency
identification (RFID), Infra-red (IR) communication,
ophd/on$canheas aay be usactogedd Viewal of SRyonanthfaranationsntoldevice. A
types of visual, elect ic . and netic.scannin re .
aeeon tay el it heldume B WG ety e fophsE aiming
WERIMWVOTD bt ant dbfech E8, foQhkdBpidaire) tsivepiig the dSRE over a printed
[ 00071 Device manufacturers are continuin

to
i tazoerserementa Maphing-reddapledtechnotogies syrly ag radioczrangney
ex hcat | e POSSi ' .
R R R
POQERY dhd varthars ather tyfhey bLesudl oeledmokift and nidpvei€Scanning are used to
i ncorparating |ong-range, short-range and nmachi ne

r SHEkY 18P Gshigs Infrmaion g g MED withayt Hrenegd forangpyg! entry by

myl tipl e mediums for each category. This allows a
comuni cation device to flexibly adjust to its

S ndi ng [ ® [ ' '

wPLC cood Deut fim AT Gp r ARTNGRE T thoBRlc bl 6 e
apeEsrlyyindipass exdnyplaty dohenwacatiohifeaures AORBIiblE enwiréless

| arge array communi cations ogt,i ons caonpj | ec{ ,Jnto one

d E¥PERNIcRHOR devicss dd g affiner e ting Pe Ul doraliidfviqes to market.
CIRVRYs il difh-falihd, SR Sadeahd nfidfie FERIAE Bhmunication

ot her productivity related devices. For exanple,
usespurreyalss eften inbiudé mudtipde edd BB fooeachphgeryotifhey allows a

tradi tional nor e rs ones co ters, .etc.

R et R SR LR S g £
SicHMirfuR@ARISboth wathed WIIATR hedess ?(Liflﬁc AldanBludlob@ € £5mmunication
medi uns. A user may use nultiple peripheral

BReaes oY IPPRAibla vt esame tigne. a headset and a keyboar d)
whil e having a voice conversation over GSM and

i H0O8hct i ng Gavanithelaygerdtraycmegsupeitions pptiansgempiled into one
access. .an Internet website. Proble ccur en ..
* REGEE it R e bR Bt B0 B v el 8V CREB 1 M RRlgnsia
Winthen ecptdtid tBér. pr&d@Avit] rélate® BBHEsC Fol BXunifRel MFeHDES use a
not have an identical operating frequency as another

mighuewesed WD torsplass oyt teaditdenal. anqre swebersome phones,

PR ETPE s SRS O i P o

S ovet riuareeaussli fferepewiadlessgnedintn o SAtuseran @@t 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



i nternodul ati on effects to another bandw dth due to
har noni ¢ effects. These -3 WD 2007/ 132319

wherhB3eP7/ 001201 di sturbances nay cause errgeHIB2007/001201
resulting in the required retransm ssion of | ost
packets, and the overall degradation of performance
for one or nore communi cation nediuns. [00091 The
utility of a communi cation device equipped with the
ability to communicate over nultiple wreless
cdistumirances ey canse euoms rbtslltgrgeiatthwrehuimdbneednsnﬁissimhe%lest packets,

co ni cat j,on one at a
TP o eh SR e or 1 ol EE ST cB AT B o gopupgdiums.
vari ous co ni ¢cati qn nmedi ups .so .that the

£ (0081 on oi he b SREgT IO B sy eﬁﬁ*ﬁﬁt@é Ahility to
P&IhALAREE %verTrlﬂﬁltlbee%l?abs%%H n%nlcpcl%oﬁ l?lll&hﬁrﬁs is%?&ttl'yfh\{ndered if
and understand the functionality each wrel ess
n‘éldsanqmramdcatsims ghmlolg babfn@lcty@d Qué eika ymeedberetime, what is needed
chan condi ti n. the enviropn and contr.ol

o A et figte YaRiows punBiRisaat AR S8 dha: SvigARy
Cﬁnbmmu@&he{o@%%thwﬁegwgﬁﬁ@ﬁﬁpdcﬂw&fo&ﬁam@c IThde§stém should

term nal, nethod, conputer program system and

cbe ahleto identifiyand gndeystendthsifmationslitt vé cagberiselpssrmestiurg, and
pl.ur t e

PPl A PR SRSl 0Bt cont

t &uel enddath Qo it anEferenceheméhimeaddl y control | ed by a

mul tiradio control systemalso integrated into the

sanme wreless device. [0011] The nultiradi o control

system (MCS) may include at |least one nmnultiradio
controller (MRC). TREMMMARBYEINVENTIGN W th each

radi o nodem through either a comunication interface
CRuop to tRe griak alvefist mohudsysteaminaf, mdtha, uter program,
(common interface), or alternatively, it ize a
spsteaminddipsehios pfanaging &@oﬁll@ahwov%omr@tmacfy& réw@hbfof radio

tﬁgdgﬂfé Eﬂlf)&ﬂfeg i 5191[3 w?%?e%? %141 1cbp5rf"5é\ﬁi‘&e)The\%e}aﬁons of

the common 1 nterface may to con

| thige radiol rood doest meebe ﬂ]lnr&:tlb/RG‘ntmithdtH)ei muhdadlo polestsysterh also
may suffer fromco ni cat.i on del ays due to ordinary
H“gngF jnfo fhesampar gB‘ﬂ’E?ol system (e.g., traffic

frommultiple runni ng appl i cations, user

i 0&1hact i onShe multirydio cpniEs) system MG dhinglude algast one
d%p{lﬁﬁzlc!h Rl ee (I{/Ilk%) %’ﬁ?ﬁ é‘&%ﬁ%&fﬂ&&@ WitheaGifad odem

and may “al transm ssion o
déak@igh eﬂ;thansa tommumpar(mtmtarfate carfirmpmed the igeaaral cconnbk Qistem of

c ardl es ster ont r ol stemt ic.
e A LR e TR pan e R s pbm L B & P Epnfertuce
M%e?l’lca%d 88¥%4nPRtions of the multiradio control system (MCS interface). While the

common interface may be used to convey information between the MRC and the
radio modems, it 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 interfaces directly couple the MRC and
communication resources of the WCD, and may allow the quick transmission of delay
sensitive operational information and control commands regardless of master control

system traffic. Delay sensitive information may be requested by the MRC, or may be



-4 WD 2007/ 132319 PCT/1B2007/ 001201 provided by one
or nore of the plurality of radio nodens if a change
WES@YAS3gUr i ng  operation. [0012] The MRC may pEeIs20§701201
del ay tolerant information received fromthe comon
interface system and delay sensitive information
received, in sonme cases, fromthe dedicated MCS
interface systemto control overall comrunications for
the WCD. The MRC nonitors active wreless
c pravigdeid batoine g moe dfthe phiraléty iof ralipoiodems ila changd ddcuts during
exists. In order to avoid a conflict, the MRC nay
sBEH % modens by directly enabllng or disabling

t or ti ods thro nds i ssued to

B0l Phi o mayise 8o tﬁﬁi}lwo 14Nt BYORALOR reqsifdifErm the
”@é&nﬁ%n $RBade SN aﬁch@elayc %@i‘ﬂ% iﬂfBﬁﬁeftﬁ)ﬁQec%Yv%tdefH solftfeases,
MCS i nterface System which dedi cated only fo

cnmethé dgileasechMC‘sSenmrfacv eyat¢m m mittmb nvernléyorpmmca@oms for the

di b
CREC! The Mt B BRchiDe iRl PlRph et 0 R dIRAER ifapotential

byonm&tre@rstg raRsdGtd 8sid aRohflict, RSVIRIC e béHebulsdédms by
DESCRI PTI ON OF DRAW NGS [0013] The invention wll be

f direatlyrenailingraridisshling Bren 96 timsi nesafinigreehgomagands issued to
dﬁm%&{ faH{ 'rﬁ{)]de%s aW'B{lg é’%{é d:ﬂl WQ&'cﬁﬁHﬁandE \?dffsrri)ﬁ SQTt(}B:fX]gh the

conj unc draw ngs,
Fl:c(ﬁnmibn mtatfziaesgstemnﬂex\ﬂ@shﬂmfaw syetleﬁs svhupﬁs dedioated only to
envi r onne i ncl udi mnreless co ni cation mediu
of O FY&r Y‘ﬁnﬁ‘é‘é’f’ it 8 ’r?é‘ema]f’ @6’1’6‘?“%1‘@“ oule E‘E‘WG@%&E MRC

AP 'rélﬁo Qﬁﬁ%h Bt QinRhuR Fr QHy LShhuMch§dSwerhead caused by
comruni cation device usable wth at | east one

eothediransattions irt the npsés enntrélsygemi on. [0016] FIG 3

di scl oses an exenplary structural description of the
wi rel ess comuni cation device previously described in
FIG 2. [0017] FIG 4 discloses an exenplary

oper ati onal descri BESGRIBTIONOFIVRANVINGHEuni cati on

device utilizing a wireless comuni cati on nmediumin
afi®asp anc e T tnlvestior wdkhe mnberenmblodicodrfrom the foBowing detailed .

pr.esent 07/ 132319 PCT/ | 007/ 0
a5 on & & et cpDed i st FORMM LR atgl SRR GaTAwings,
| ﬁlt@fnt;gr ence OCcCuUrs

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

including wireless communication mediums of different effective range.

[0015] FIG. 2 discloses a modular description of an exemplary wireless

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

[0016] FIG. 3 discloses an exemplary strucﬁral description of the wireless

communication device previously described in FIG. 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.



when utilizing nultiple radi o nodens simnultaneously
within the sanme wireless comunication device. [0019]
wd10e7/1588u0di scl oses an exenpl ary structural desam/mzomo1201
of a wreless comunication device including a
mul tiradio controller in accordance with at | east one
enbodi nent of the present invention. [0020] FIG 6B
di scl oses a nore detailed structural diagramof FIG
6A including the nultiradio controller and the radio
[ oof%E Fligrlogs agioperapisnd) expmplesyhisirein ynterference occurs
{
o) f’é“ghﬁ%% ARG Lt R0Plns SR R AR e
Wicbianfinidagas leviene enmbodi ment of the present
invention. [0022] FIG 7A discloses an exenplary
steMof ur al  ¢eSCoA BiscRBesOdn deMdpley @@@cm@pmwﬁptﬁﬂlt dfNwireless
device including a multiradio control systemin
acewryaretoniencainclumgs multisadiorberirotenin asrondpece with at least

prﬁé%‘ﬁkdé H%/egp&ftﬁgg{eg%(g%%]en{:&r@ 7B discloses a more

tur ragrameof FIG 7A i ncl udi ng the

di ) t d
moddof &1, ERa 8 dgﬁ@%&%ﬁ%&ﬁ%’%ﬂf@?%ﬁﬂ?ﬂéf@w ez sh
Oﬁno@ud@hg ﬂﬂe@ﬁﬂhra@ﬁ%ﬁﬁﬁbﬂ&tdn@ﬁhéiﬁ\di&ﬁodéiﬁé uding a
mul tiradi o control systemin accordance with at | east

ofpgy29yoodi mend; & dfsbl%s&ra%se%@ﬁlplaﬁy @ﬁ@rhtﬁfhal §Q88por éf@‘ wieless

di scl 0ses a nore specific exanple of the functionality
desmniupadtion devi¢eGnelpding@, m[l]@l@zﬁq critEllepindicsendaraesviginat least

t t bl ith I
R R
kR LR S RIS R

1@o£hﬁﬁic‘aﬁ§1§dé\néé @mh lota Iﬁﬁmﬁlabmm@e S4B TPhRbMance with at
pr 0oCcess y Etl radi o control?l recei ves

i ﬁﬁaetrmqrrm@dﬁnmﬁﬂ}@lnm@hi nyerdfonr adi o m)dems in
accordance with at | east one enbodi nent of the present
| f8023] i on. FEG\WB 2B0BAH3ABAR de@Tled B2OGUraDAn AN of KIGR2IA

i scl os s a fl WCF rt n|n an exenpl ary
pitsbuEs Sy TR Sniral Byt EE S Mo anages. a
lurality of radiqQ npdens when a otent|
P [0024] y FIG. 7C dlscloses an exemplary gperatlona?descnptmn of a wireless
communication device including a multiradio control system in accordance with at

least one embodiment of the present invention.

[0025] FIG. 8 discloses a more specific example of the functionality described
in FIG. 7A-7C.
[0026] FIG. 9 discloses an exemplary information packet usable with at least

one embodiment of the present invention.

[0027] FIG. 10 discloses exemplary timing diagrams for wireless radio

modems usable with the present invention.

[0028] FIG. 11 discloses a flowchart explaining an exemplary process by
which a multiradio controller receives information from a plurality of radio modems

in accordance with at least one embodiment of the present invention.
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conflict exists in accordance with at |east one

enbodi nent of the present invention. [0030] FIG 13A
wdb@ehoses an exenpl ary process by which i nf or p@t/ig007/®1201

sent froma radio nodemto the nultiradio controller

in accordance with at | east one enbodi nent of the

present invention. [0031] FIG 13B discloses an

exenpl ary process by which information is sent from

anot her radio nodemto the nultiradio controller in

ad¥BOlance W Ehl 2dis¢lesss e flomehare axiddinimgran exemplagy process by

R R T SN T

Peoefissexidls RCRo6damneevit itheadt one@nbodimentestiogdpragsnt indEntion.

the present invention. DESCRIPTION OF PREFERRED

EfRE9 VENT [FOG33A ¥Elb&estah@xémpaR] proBes8 8§ Wa&@Ninformation is sent

described in preferred enbodi nents, various changes

c flerberadig@odéne tethe multiradiot contrpleninagedrdanee wHth at hiast qne

and, seope the invent.ion, as described in the

aS%%ﬂ@%%méﬁgPﬁgﬁgT"WV?é Wss communi cation over

di ent c ication networks. [0034] A ..
8] T arns TG Al Pt &% B AGLTOIER5 AT o fethation i sen
alfbyanoBfer YAdi& hRISMES PELAIIE A O Bort@NePnkeR cor@@sd With &t least one
di fferent advantages regardi ng speed, range, quality

( embodimest pltbe prasynt ivatient y (encodi ng), etc. These
characteristics will dictate the amount of

i 032irat i on FiGiat4 dregiodse a flomehdre exdaining aa exewmelavy sgnmunication
device,. and .the duration of the.inforpation transfer.
Fpaces i Asuihe® i & e e ofiens R Fipsiap PRt

interacts with various types of wreless networks.
[0035] In the exanple pictured in FIG 1, user 110
possesses WCD 100. This device may be anything froma
basic cellul ar handset to a nore conpl ex device such

as a wirelessly enabled palntop or |aptop conputer.

Near Field QESCRIEEIONGQF PREKBRRED EMBOBEVIENT ous
transponder-type interactions wherein normally only

t 033 canni Wghitbethie oventdaphasdsen dsscobetl jngreferredembadiments,

WCD. 100, scans spurc 20.via, short -7 2007/.132319
P TS0 G504 M G B ehtT B JomaE SBRL Bl arope of
| theSAWH®n 1AQBBbel S8 tHehBp&idRea aMifd/ or cl ock  signal
contai ned within the scanning signal, as in the case

0?1. WL R SO BhiEAEdnWVer &i‘?fere'h?&ﬂﬁﬁ‘lqn%tti(fh fabengtored in

the transponder. These types of technol ogies usually

h an ef f,egt h ], SS r . I

BB LSt Rl SR Gl AR HRehIRoREES e aray
of wireless communication networks, each with different advantages regarding speed,

F]i%cs) then a potential

range, quality (error correction), security (encoding), etc. These characteristics will
dictate the amount of information that may be transferred to a receiving device, and
the duration of the information transfer. FIG. 1 includes a diagram of a WCD and

how it interacts with various types of wireless networks.

[0035] In the example pictured in FIG. 1, user 110 possesses WCD 100. This
device may be anything from a basic cellular handset to a more complex device such -
as a wirelessly enabled palmtop or laptop computer. Near Field Communications
(NFC) 130 include various transponder-type interactions wherein normally only the

scanning device requires its own power source. WCD 100 scans source 120 via short-
-7-



stored data in amobunts from96 bits to over a nmegabit

(or 125 Kbytes) relatively quickly. These features

woke/1s13¢h t echnol ogi es wel | suited for identipiTatioemor2o

pur poses, such as to receive an account nunber for a
public transportation provider, a key code for an
automatic el ectronic door |ock, an account nunber for

a credit or debit transaction, etc. [00361 The
transm ssion range between two devices may be extended

i fangecammyaisatiens. f Fapwpadrén murg@ﬁ(bmﬁy A theweerey and/or clock
c r t

ggﬁﬁgggﬁ ar{eﬁ:%slﬁghérflﬁl%nstga %S?&ﬁ 'Jh\ér? gheen Iy &&Hﬁu&l%gtlon to

r esspond wigh dawsmeed inahetrimspbndett Mhese tﬁﬁbsevfmhdbgles usually have
situation woul d include user 110 comng Wwth
eff EEEGIYE URPYREHPE E3n8H Op ARyt oTdemlsse ReSEITIE ApleAp deliver

%red%ﬁﬁn a%ocfm sHrdrfr 98 bltpgj MNer a?lfb‘ag 'ng%rlt% b es) treﬁ'czlit%vely

nformation to e conveyed IS U exc
i tuickiyt Thesde felteres maaksfsech edhnatogiereweli smtedkfemdwdicaﬂim
is wwthin effective transm ssi qn access

oBeseS il i et 56 48 GoRGRR BRI T O PTEHR e R vider,

| ey ESUe fEXARItEmatid El&dttdntAdodk M&Uﬂha@oﬁxﬂ%lﬁitﬁg foral dred¥ or
wal ki ng down a street. Due to t he hi gher conpl exity of

t Hehitragispetionsetenet wor ks, additional tinme is al so
required to establish the initial connection to WD
10W36}hi ch Why trimsmisgeeasgebétiveembredaies myybeobemnde@if both

eued for ice. in the area proxi te t
DHEUES axt PineBe ot pEorlint PowSel nBARELTBA ok pge active
t BaERUARKNSHSKR0FeRENE SppiicatiBis WBEBMGhO Sdhdir whdTBdkitafig devices
from32 ft. to over 308 [ 00371 Long-range

netekorikactivs0 Arescupliay @@app@woabi iprludeysary 10 coming within
N ”ffgét fed egé&%@sdo% el ?Fg?lsﬁeg(?otggy yﬁﬁﬁéb%av%@ 16 gecess

S are Us€
r pbiay, ey dndeisit ©Diforriatiah t®BS cdnvansiis ihhmitedyax bepuitlthe it must all

Wil e these s are extrenmely functional, the use
ope t%%@%vgﬁ%%ms mdepise 19}’1%1\”5{%‘6‘ effectiveEansprissipngange of the
b Q@de(s;‘sa;%o‘?nty s Qtlorﬂg texfr&ﬁél?%hﬂ&d@ﬁ@ﬂeh%&ﬂ?' foFOBREARS strolling

f or a trans .g., Wmrfeless I nt er net access)
Fthrol@lra Slbhm'ngagilﬂl thwa:llmsg dowenistrgett o dlyshigher ooalp@ny of

oot HERESS nRiRy TR0 peLE i e balp el & efishyhe iniia
Cb'(b"ﬂ?ﬁ&tm WED MO, 3BEA h2Gel A cFdadddli B/ 40 Gbd§ Hevices queued

[0038] In view of the above, it becones easy to
ufrdepicgnd therpsenproginpaie tegthe @gﬁeﬁ%pgmbfﬂm affeehemfransmission range

¢ SP?"}‘IE&' ‘?\%rﬁ%@ d y%e%% oir ik et\%/éi{gfgg %gf Qy Be ﬁb&?zgfé.%@wr 300 ft.

Si'nce e ng use

' ﬁﬁ]%?f e rre nt Eorflgo gan%e \rllgtrvslfoeky 1 SQ)]c aré 9564%0 tplroo\/r1]3‘e virtually uninterrupted
communication coverage for WCD 100. Land-based radio stations or satellites are
used to relay various communications transactions worldwide. While these systems
are extremely functional, the use of these systems are often charged on a per-minute
basis to user 110, not including additional charges for data transfer (e.g., wireless
Internet access). Further, the regulations covering these systems cause additional.
overhead for both the users and providers, making the use of these systems more

cumbersome.



comuni cations nmeans, including |and-1and tel ephones,

| ow-functionality cellular handsets, |aptops enabl ed
wohdoh/1¥d3i€! ess comuni cations, etc., the devi cesT/m®H7/001201

be able to easily adapt to a variety of different

applications (e.g., voice comunications, business

prograns, GPS, Internet communications, etc.) in a

variety of different environments (e.g. office

aut onobi | e, outdoors, arenas, shops, etc.

WQG03BEss ¢ ohhwanﬁﬁh%aboﬂevlt becop®e 88y twnﬁrwn@ﬂﬁl nged for a
degr‘i:ertil QF glfff:%el?l c rﬁlf%%rel{(]:%tl 0 es &rlcé)snco 1 em%org)snﬁﬁqg %@]? Since
using”a varil e W reless comuni catl on equt pnment.

Thrselypeof defwde§ arie/fe{tighRBd ad eplddbeeits fardyals of conventional
comruni cation tools available to user 110 befo

emﬂnlﬁgﬂqrﬁénwég@ﬂv ing papdnand el ePﬂJBFeSek%‘hﬁlnéUOIWiltX ¢dlular
sQt, 19ptgg dsbRfE &IEJ &H@l%&keco%mlgﬁ iBflonbaRd h@k evices must be
mnre es’s VI Ces, I ntegrated data hand

cahdabo tastly edapoto 8 hmeﬂlg\bf dléfepdrmyplﬁrcatmqmﬂetga n/bldeatbmmumcatlons,
ci.litating tr s ctions between the transmtti and
r CRRSFP H{j’g&"g’@% Eﬁ’ NeFggi0jOTENEICAIONS - HUvagisty of différent

S 4RI MR EUb e, a%Yd?H&blfeOButﬁoc\ﬁ‘s rRbes Sshoﬁ@ i cat i on
devi ce usable with the present invention. WD 100 is

bfota &9 uﬂ}gn&P@ghgﬁerepresentlng the functiona

aspects o evi ce se functions nay be

pﬁj’é)%g nmed bXs e%lou%f '@elﬁé %seg V%nt Oﬁ%gyv%dﬁ'ﬂemented

hardma e conponen CUSSe:

Cogihg o varti@d of &irdlkes c@@uhmbasort dpipeat aTheabfopd, it i emportant to
device. | nputs may _be received from varjous othe

npRrsrsiand the P@a@amwa&l@ﬁ fpolacyai e torgser é;&hﬁp@ exploring the present
| pivehd &l ane Eﬁ%ﬁv\ﬂé ' 1Hglt1ﬂpaqg b a 241 AR¥eHShe R oHRY ﬁ?ndheld wireless

t echni ques art to sense sources o
edenicasntire mtegratied detafhendinaecapibihities ¢fitbe défierplay en important role
' [ W reless cqnmmuni.cati on

Br RT3 SRR b obne Mt S i ST s

t d i . t I d
LBRHND of hoFIGliraler At o ilay mpGHTAT e (A EarTons
nP(ﬁHllnﬁm%thod We%ﬁlﬁ& Qithatht p&geﬁt %eﬁﬁWW@?tl b®1¥broken down

aspects of WCD 1 shown in 2, conmuni cati ons
nu@tr@d@]@@rqpagsemtmg tbd &nctipoal asimtspjfehe deymgp- r'l"ahqgefunctlons may

BT 53 bRt VM AP BaaSY DEF A% pfnY BgyeRy tonent

f @scdNE&d bel&pmmuni cati ons -9 WO 2007/ 132319
PCT/ 1 B2007/ 001201 nodule 230 utilizes at | east these

Stﬂﬁzﬂi’})d ul eschRrdISE&INE? B f%hlta{ets lt'lq;'eoﬂéfatﬁl)hfoff AEdvice! YRRRs may

conmuni cation fromboth |l ocal and | ong di stance

sbereceiyed frnoh tapiots atheminpdules included w1th1n WCD 100. For example,
interference sensing module 220 may use various techniques known in the art to sense
sources of environmental interference within the effective transmission range of the

wireless communication device. Control module 210 interprets these data inputs, and

in response, may issue control commands to the other modules in WCD 100.

[0042] ~ Communications module 230 incorporates all of the communications
aspects of WCD 100. As shown in FIG. 2, communications module 230 may include,
for example, long-range communications module 232, short-range communications

module 234 and machine-readable data module 236 (e.g., for NFC). Communications

-9-



data to recipient devices wthin the transm ssion
range of WCD 100. Communi cati ons nodul e 230 nay be

wo tdoggesed by control nodul e 210, or by contr obCT/IB2007/001201
resources local to the nodul e responding to sensed
nmessages, environnmental influences and/or other
devices in proximty to WCD 100. [0043] User interface
nodul e 240 includes visual, audible and tactile

el ements which allow the user 110 to receive data
f modylea3q vsilizes atdeasathesersub-morilesdq irecsivepaultigigdepf different

“Ba8h S B S TRk PGB Bl g ransi
| d@atd Adipiat devivys witiia tll&etrztrfsmmntﬁae@b &WCD 100
conmmuni cati ons nodul e to other devices with

eflp@éltt}wtlpn%ﬁl@mﬂg@ﬁe ﬁlaevéwg@ggerd P pornten madyle ?ﬂ 0, or by control
t f
1%%5‘&%331%&1 o E@H@dxﬁ@)’esﬁér&lgnﬁt%%ggéeﬁ Iﬁésg?gtek %vhf}nﬁ{@gul .

communi cat 1 ons ontro
2 ifluesges aadiseothlr deviiaek o pminoity tooWdi2160.ansferred to
user interface nodul e 240 for presentnent to the user.

[ (@43] Appl Usatinenfacemdahle 226 thdludee W&Oﬁl@hﬁﬁbl@lahd wch&relements
har dwar e and/ or ~software applications aon

THEKE algp the userd A8 togsgetva dplg diomy apd spigr datp mt@,rthﬁé@gce The
;Jrg@th Eféﬂefeglvb kegﬁ[)ﬂf fah Bélqtélﬁfe?eﬁﬁpeé iirgi ftngaglg aZSE)(Eo aff@ithe

i hélmwimbfWCDrl@OI ausdr- hxypultthé dutamiayusscnipsirssitaby n

turn s r ' t o, reques n modul es i.n

| e s s TR ot GV S o S o range.

| ey deAteMERANRisS6R %@e Aéhy 419 RAd arbaAtHRNG WEDLS via

present invention that may be used to inplenent the
f coremiunieationsynesfule B0, andl odrdrol syosiulerd 19rmaa) eausé this information to

dge &ans?erred tg u's:flzrclante%cepé]lgguels 326 'f_c%%(r)esgn&rﬁ]éntc 90 t%e u\s(er al | .

devi ce oper at FocessSor 300 is

d to ,co |cat| ecti ons, 3
ST oces ABPTGUERS oS8 2SR s e heh g, ndor
R fRv ATt GPSIRAAGRSSOWED N0, Bhde apslitatsmaiheimefude sensors,
executing software instructions stored in nenory 330.

[ BerEicenvBbHgS, BBETPRRISTS. datd anplicatinnd.onie- a@rcde@gy heiypled by control
( BA%PC 2&6%9 re%? 1Xforr{]?t%rﬁ{‘o$1?%\% th%% ?{1 3 tnod 8&1& mrﬁfm supply

stores or ma ¥orme
snfférw&itlenwmqoeamg?mc(cﬂlﬂ@dnNetEBrlloed to herei n as
nodul es). The data stored by nenory 330 may be

apmas] at ed WG @adlbdes dh ekerbglbiyvdfuetuesl NPRNEHE W.CI MO0 according
addition, this -10 WD 2007/ 132319 PCT/ | B2007/ 001201

déeran qreRpdiaenisd dd presat wivenianthaiaaeke useddpimrlegent the
bﬁﬁl‘éﬁ&{alﬁt}ﬁgf t‘ﬁg Axdufir s?st&ﬁ' Bké’\lx‘lacﬁﬁly described in FIG. 2. Processor 300

controls overall device operation. As shown in FIG. 3, processor 300 is coupled to
communications sections 310, 312, 320 and 340. Processor 300 may be implemented
with one or more microprocessors that are each capable of executing software

instructions stored in memory 330.

[0046] Memory 330 may include random access memory (RAM), read only
memory (ROM), and/or flash memory, and stores information in the form of data and
software components (also referred to herein as modules). The data stored by

memory 330 may be associated with particular software components. In addition, this

-10 -



dat abase for scheduling, email, etc. [0047] The
sof tware conponents stored by nmenory 330 include

wo f@bfssgid ons that can be executed by processgrr/ido7/001201
Various types of software conponents nay be stored in

menory 330. For instance, nmenory 330 nmay store

sof tware conponents that control the operation of
comuni cation sections 310, 312, 320 and 340. Menory

330 may al so store software conponents including a

f date\mﬂylbe agsoseated with datiabiases, vacheager hookmadodatelydse or a business

o B rg?@hhg{ﬁa{lﬁcgs”ﬁgggfgs equi 1 o to support
range communi cations ? forns
Vﬁﬁ%&fons r % ?gCWHgl“@QGﬁHﬁgéygﬁnFﬁY8 1@%%W“°ns

| a{ag&nmeanm By BfoRaSof SHE N &ous ey b@goﬁw&rw@sﬂﬁﬁ%ne\ﬁmnay be
an antenna. These conmuni cati on nethods i nclude

t fotedan ugmmy f5 30 nF othistpnesyinowstyy3 3 (esy stolrew{ti@re corfitanents
I ddi ti t . '
e B0 R B AT IS5 Sl P Memor

es3mhy 8Ro dRtEsTRMR Bdnﬁpérieﬁﬁsnclﬁ(ﬁﬁg b @Réwals WERra& guide
General Packet Radio Service (GPRS) sessions and/or

URagages 4 bookmrly datahase cserrinisrieen merrgesypad eny caampgyications
Slgt?lﬁieg QI?Odu@s%Q%ulJeﬁ g sé@%ﬁ%Cﬁomﬁj ni cations 310 may

perate to t recel ve rnessages, such as

b = DpRRE LR RL S AR AR gglatea to e

dd:)&:ﬁhxﬁgﬁ‘e&ff inforrrat{on uer l@FDzdoR PRI CHREATYEIch AL IcOINH ar3ddw HRKY) via
conposed of one or nore subsystens supporting

V%Hf penna) dhgser wyBuE sFianAetbedsapdud m@dvmleﬂﬁméhe previously
S(lljé%@ﬁfbc’édel@ td@d ] Qddnﬁd&f‘fg@aﬁc vgﬁ:e cgr% nﬁ%@Sﬁ@B(e?gl&\% %%M),

for various ge Mﬁr
cbng—mangea:bnmunufaﬁ@é@} 1 Oﬂmw op&rhxsedi eafiblish mlgt—ar(ﬁ)ﬁgﬁunications

31 t I eratin
BN g il Pedisa Rad B i R DA B et Dapersal
30BbilOTeREGARLNIchEGRI HBleth @MMTS) ée@é’i@ns\/\%s& qgné~I 9ange

recei ve transm ssion nessages vi a nmedi uns suc
AerarogniREwinG 3 1 @ingiy togkratd idémnBniaud estive mess@esi,rsabld as short

ital Au castin DAB
e giRe SOVRR Ty kst A0S TLRRHHAR e S s s
Ciaedsagdd. dBSdigiaeeth FRS.S, Yongra@y c6mmuniitiae BI9smhy e
transm ssjon content, and may contain text, audio or

WWS%?W}W TRATE SHREYBEMS SHRNOT 1LV ABREHISING; TR OpRuUNications
%defn@c WI A %Pﬁ@fegg rrﬂ%ﬁ Eugﬂpﬁe Qgpad&bsﬁphé}ggwwd%r various

contalne ransm
i tiypeshef 1okegrrange warefess mmmadlchtmml ew t he recei ved
content. As in the -11

[0049] As a subset of long-range communications 310, or alternatively
operating as an independent module separately connected to processor 300, broadcast
receivers 312 allows WCD 100 to receive transmission messages via mediums such as
Analog Radio, Digital Video Broadcast for Handheld Devices (DVB-H), Digital
Audio Broadcasting (DAB), etc. These transmissions may be encoded so that only
certain designated receiving devices may access the transmission content, and may
contain text, audio or video information. In at least one example, WCD 100 may
receive these transmissions and use information contained within the transmission
signal to determine if the device is permitted to view the received content. As in the
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WO 2007/ 132319 PCT/1B2007/ 001201 case of |ong-range
communi cations 310, broadcast receivers 312 may be

we ospnsses of one or nore radi o nodens utili zedr/k82007/001201
receive a variety of broadcast information. [00501
Short-range communi cations 320 is responsi ble for
functions involving the exchange of information
across short-range wirel ess networks. As described
above and depicted in FIG 3, exanples of such
s hasetof lenggrangoenmmingigations $ 18,goarcest reesivers 312 may be comprised of
B&Brﬁ%ﬁ%&%ipﬁ@hﬁﬁg {(])gr?geel\’/e Ul\jéll: 'e%l,/: Ig%roggc%st%fo%% o0,

gry, "short-1 ange

Cﬁﬂ%ﬁ icati Rs 320 performs fungtions related.tqg.the .
e i shmeRPOGFANEREPIMUNEHOR, HLis respRasiblg dor fupgtions nvolving
PERCE& SRR of flfainefioh AclolesHoHRRARRE HieREs AR oARC ARtdeRRibed

of information via such connectrons. Short-range
c ebawgriind slepigied i PG ra gxdreples ohwvsh shart-range commupraations 320 are

RN TR Bt ol LS 24, AF KD, B fretess usa

| Belireatigd. assordin@Nishoft-ralperdomhangetiohs 82E®pe forkd ifuitions

[ 00511 Short-range i nput device 340, also depicted.in
Fretatedto thapstpblishingat ofrshat trargeAonnetions. &6 &¢llias prasessing related
shog t. - . - : .

Do RS ARy SRR GRS AL Rk hor e
S baninungagensi 32Puhaydeviotgpod3ddof ane oy anee attsyiEmangiealpsof, for
for activating an RFID trﬁns onder, and may in turn
cBHMRIE, YaHAUS FREIOIPOsIRs FRPIQY R commuHsals, Vighgpreviously

t L RRSRANASS tm & REEhath@hfe 1VABRS: HE@NRsNg methods  for
readi ng machi ne-readabl e data that nmay be supported by

t ort-r | ] ' - nat: k|1 4 .
RS3ROSR BB e
r Gadaosality rddtedliotye picotmage scaneingtod andcbinenrtatapleatatan(g. g., for

U abel s), and optic character, recognitian .

o e ot Sl r e SRS cODUST Betad b drviss 449 o

t YARSatORFePERE [RL@ivatifd@hn RRYD BandoR¥érdal hhly f tuAbcontrol the

using suitable ink. In order for the short-range input

desgepieondfignelsdieem an RETRAft@nspoaden. dotber shppegngsf scanning methods
chine-readabl e t e.i nput V] i hcl . a

N o T R E B e e R

CaBE O340 4t her liBREGRIR doAdiihicdtichkdinhit add®-D (e.g., QR) bar code

i nterpreting machi ne-readabl e infornation.é{OOSZl,As

f tReelefe (inghging nrocassegrelated o mterpretipg L Celabelg), pad gpticg! character
C . [ ;

;Ao S PIGERSAE A Bl ALEARE S B s gt coded
Fihat may bh pveidddan augseunsingserabkask . 360ordectoun theshart-wsege input

[ t 0 and er out 370. er i nput, 360
| ARG 306, Pe iR mEtsBaL PeS bFmecne-SAtablg daia. (g tnput
| BRHEe MBY MR aQRultiReR MR LEEcP leBtohy, ARPRANRERIR I @t Eor

keypads,  touch screens, and . ' '
other sensors known in the art for interpreting machine-readable information.

[0052] As further shown in FIG. 3, user interface 350 is also coupled to _
processor 300. User interface 350 facilitates the exchange of information with a user.
FIG. 3 shows that user interface 350 includes a user'input 360 and a user output 370.
User input 360 may include one or more components that allow a user to input
information. Examples of such components include keypads, touch screens, and
microphones. User output 370 allows a user to receive information from the device.
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m crophones. User output 370 allows a user to receive

information fromthe device. -12 WO 2007/132319
woerhB3eP7/ 001201 Thus, user out put portion BEFRIEMY/001201

i ncl ude various conponents, such as a display, |I|ight

emtting diodes (LED), tactile emtters and one or

nore audi o speakers. Exenplary displays include |iquid

crystal displays (LCDs), and other video displays.

[ 00531 WCD 100 may al so include one or nore

t Tans pl@ﬁdmtmlt pedion B0 gndysinclede earidualchmpangnds sieheas a dlSplay,

bR PR, BIVRS S BERE B E Bl

aﬁxaupmﬂ@lsﬁ@w iBludEfuid xR deplags (RFDE), a6@Bther video displays.
mounted in a entryway may continuously emt radio

f jeBagncy Wayen.109hesy aasooﬁﬁﬁea oMé b maredeitikféhders 380. This is
cont ai ni ng transpondér 380 wal ks through the door,

t h@eumeélymdee decewbich |nmdoeandgmmynadéwpun@bswrt3@0 ‘with

n fi enti the devic t he person, et

L ST iga ke p SR o B ebitig RS B B flrec o
S e£drh$185an3UAD sthdner I2ntclNe a2AfyWwhPitiagieoh@iucubly emlt radio
transm ssion and reception of signals, Accordin %
t eguency gfay ponWham g PETEN Hed acisiviss senemintrgsponder 380 walks

}%8115%} : g ‘ra]&))r {ﬂ%aﬂé?n%gc{ndg{ i@eﬁﬁ% rzte{j Igc a{nlag E?Jﬂgﬁ% with information
f idehafyimgthe Gbese thopérsanstaay be | ocally controlled,
or controlled by processor 300 in accordance with

(SMpr e Cplardwire abirépsndifETRORIhenisAtINe @edtiﬂ)nﬁfsfm 13Y2, 320

330 $00551 The el enments shown in FIG 3 may
c 8w 34Q proxidle dprthe Gapimaigsion ardregeniigniod S\gaﬂSo @sccordmgly, these
dg&%%h%“‘%? IIllCnUC%{ (%l%{pé)'i‘lgr&g Eé) gUC Ct*(ﬁl? Sﬁ] Hﬂ?gé 'ilthons such as

SCrl tec |nvo ves
c mmrihlangn shpmkiataﬁoin,amqmﬁ'ceti@o mrbﬁhamlm Tloase peypponsiimag be locally
r ssor 3 connunlc ons sections 31 312 and
Sl Fonisaped S PEral 90 1 Aetroanst Malb S s or

'G&Iﬁﬁﬁﬁféﬁtl&@%ﬂiﬂoﬁ&ﬁp%%ﬁn%or 8go. through one or
nore bus interfaces. Alternatively, any and/or all of

divid ay
iﬂ?@ ated g?%c%?EHgQﬁ?ﬁﬁl?orn1o aﬁgéﬂgﬁgﬁﬁg% q”“%%?c
d em’ouhng tagerous tdchmquéﬁh(axderm plrodutﬂ the fochtioaglitg described in

r dtor icate.the functions qf ,the
P R TR R AR ians Sl Gp bl <cgias Mardwte camponents
ce&p&agliiulﬁ toZ;/)r%@ééBJneJl‘)Ot EorBmPRVMR ons SESHIRE 316,U01 488 330, memory
renova e an

or rechargeable battery (not ‘shown
[ 090G Ghorrenggdeputidaviee Mgelsgaoterfage ZviﬁY &pawpondgrt3$0aetc. through
c O%I ne%tbug nl%tel%éels' Bl tgﬁlat eci \4\% a%d)%?nﬁ%? ﬁ'{r’éti{)?l]iglﬁlgl components

N menor rovi des
may be replaced by an mtegrated c1rcu1t in the form of a programmable logic device,

gate array, ASIC, multi-chip module, etc. programmed to replicate the functions of
the stand-alone devices. In addition, each of these components is coupled to a power

source, such as a removable and/or rechargeable battery (not shown).

[0056] The user interface 350 may interact with a communications utilities
software compbnent, also contained in memory 330, which provides for the
establishment of service sessions using long-range communications 310 and/or short-
range communications 320. The communications utilities component may include

various routines that allow the reception of services from remote devices according to
-13 -



est abl i shnent of service sessions using |ong-range
communi cations 310 and/or short- range comruni cations
w@E207/138e communi cations utilities conponent nBYI/IB2007/001201

include various routines that allow the reception of
services fromrenote devices according to - 13 WO

2007/ 132319 PCT/1B2007/ 001201 rmedi ums such as the

Wrel ess Application Medium (WAP), Hypertext Markup
Language (HTM.) variants |ike Conpact HTM. (CHTM.),
emediums suclErethg Mirglessppplicatbon Medwmmy(WélPaddypertext Markup

5 suckExetp! irgicoptamic VélFagiyperic
o R e LA o 1D A

approach . to understanding the operation of .a, WCD. At .
¢ R Gl apebon o Hiebr e DAL VLo s Toporehiia
Thﬁeﬂfé?ér?c{e%%til,@rﬂs eﬁd?)\ﬁﬁ!ei/e%i.s user 110 ent ering

i nformati on via user input 360 and receiVing

[ tion r ' ] '
U on LG OSSR by 3L by o FELIHAIS or
apChc attitlontop darel 40(h megyrld fentemkcatveith WIS pe@i Theinteraction

functionali wit.hin the device interact wth bot )

¢ HOleR RS oY epletifl Sbmaniop aie Soph gt Bibyiiieety RE lggnation
apBhl &t blﬁ@& 3700in o¥de HpdctivRfe TR Oh ANy (€ ablicad®Plevel 410. In the
browser, DVB-H receiver, etc.), audi 0 information

( eppjicatiorcleielupragrane relatedrie spechlic ting¢naliticwithiertbnidévigp interact
sof e, DAB or ..anal og radi g.receiver, . ete¢. Lo
S B h P S RGE SubEiab i indhfpyjontons o

S Ofstiman Brm¥iTd e, 0eeSrbWeer, DVEIHA WL G, et€),Guulliodhf@inbesn (e.g.,
i nformati on processing. Actions initiated at ] )
aplulardelepipne; wajeq mail.opfeyencipiiofiararsm L et arplog Bdigareceiver,

FiR b inf AR & Mgl oo Blkond RoftDftc, EXATROGsShe
dsohiedaing, atcBlonetheoitidivhatioo pranesiag. | Actiondsnitiateé stidpplication
appljcation | evel 410 nma hen call resources .in.t

R mhreatibS Into s Yo he Sohe i apeo gt WETL . 1 the
I @kHnh 318 oPFIG At Bata i ORRG8dsteats b REARY 8 e ARiEntRIcOE S8 Bluctooth™
data requests and routes the data for transm ssion.

Peayoeysicaiomeds # reshlicwpli¢ationdgvelf | @may ghepdalresonrces in the

LEARS PALORininERIMERS 01 BIURMDRG NSl dilatane dat 2.
e I ntornation nmay en Pe routed to anm appropriate

GHORHC R IRt] £ plactip % ol Gt b i ror
ap@hIndNiéh. | ProbdiSing Myl i6Eul € 6l exdiple, CABUIRAGT SafislatitHy

be routed to a radio nodemfor delivery via wreless
t eAYSTRsINgIPr PRpkatigingdle data. Zheinferaation msty thendegwouted to an

ORHAPAAS e 1 RLGRL M PLESE AL e B,

s esrimpAckddSreb@iregis Betigd aeltdvaithble in the service level 430, the packets
may be routed to a radio modem for delivery via wireless transmission. There may be
a plurality of modems operating using different wireless mediums. For example, in
FIG. 4, modem 4 is activated and able to send packets using Bluetooth™

communication. However, a radio modem (as a hardware resource) need not be

dedicated only to a specific wireless medium, and may be used for different types of

communication depending on the requirements of the wireless medium and the

hardware characteristics of the radio modem.
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conmuni cation. However, a radi o nodem (as a hardware

resource) need not be dedicated only to a specific
wormehesm nedi um and may be used for differentct/mRes 001201

of comuni cati on dependi ng on the requirenments of the

wi rel ess nmedi um and the hardware characteristics of

the radi o nodem -14 WO 2007/132319 PCT/1B2007/ 001201

[00591 FIG 5 discloses a situation wherein the above

descri bed exenplary operational process may cau
mil08% han oREG radipdoses asifnationyeicseia thecahove deacﬁb@w@mplary

@?e?atlo %1%Qstln‘?z\tkf Pe ﬁl[)%r}ﬁgﬂ &{el ﬁ&oqggdern?&)eée%blﬂg active. In this

or na ess conmuni cation over
m:lzisbJ Wldﬂie 100 isrteth wasmiiiep aﬁﬂ)fbcaﬁzmgmfomiaeomvial wigeledst h

vari ous, secondary device ch a 0S ed at.
5 %nm%’rca‘é%‘a‘h‘fﬂr é m‘ﬂ%’é‘% Og’é\?iﬁjlé‘% %ﬁéﬁ 110??6% infaractipg pvith
hamo%egéco%agpgt&wc% | a¥ 'tlfbsl: gfbgsémgﬁ)owoe E;@a?ﬁple these devices

conmuni cat i S headsets
c ovaprumiladet deHglay haldsbts eowomhﬂimmg vigdometange varskspeimmynication

| cat.i AN, et 0 .
CRRTUSM 2Pl e dtspls hinBnEaBERP AL FBRD g BT, ARyEgppoints
O BorfimiHichAiAH WYANAStcf urt her shown in FIG 5,
mul ti pl e nodens operating sinultaneously may cause

| [GoRbf er encprdb¥mERAT o QP §hen RO 0falBbf tHald BT cd®ns are
encount ered when 100 is conmunicating with nore

t barriedoe smutlencmislyd e\d fugher(shewprie Vi@us Inyultipls orddemd operating
Ina exe r Xtr cas devices w th nodens
SO B aSY SEARTT e orAeeh BGR. S AR 4R
Ve @l fed WaRnWAIN 1 0ER ComRtRicabHP Sk dthord|thaV@leledfernal device
S|nce all of these wireless nmediuns operate in the 2.4

Giaz prayipslyTdrscribrddr fnegresremplasy sierag cagh, daviaes apbimeplems
P Qﬁﬁﬂtgﬂeo(ﬁglyb Q %a%ﬁé qrfqg[%fﬁgt%g ™ nW,iACf*I and w\ﬁ%félngggl{?cﬁlld

nee for retransm ssion o
t b[manﬂeostbstapaa:lkmaﬂap Rata dAhsfitheseivarel ess guediess dipeadte in the 2.4
sl ots be |.ost

re ti sed to retransm t
| ot 3he Tisrierenrer dhoginers 26 9EPIP G RAFIRE 5be S7ids depicted

PEI el @QG@Id‘@a{@e ;@a‘ékét?ﬁysﬁe 18§ anll YHUERH for fetrhiieniSi&G these lost
is not [ost conpletely. The present invention, in at

| packetso B@trammlu@&iqmmqtnresstbetk@motlma shgebsuet te Fetuansmnié st

¢ BB oP 2P BB s Pl bR e e

amAuetdif tBOSigad is Aotl16s ebinplehdy NTEPSREEN Nl efitict, iid ¥t 18ds€one
maxi m zed. IV. A wireless conmunication device

i prabediment. seaks e MppdicsuelvFittaEPRVherp goBIMLN|GatigRs are occurring
aEihﬁﬁ%eo%Qly%ttﬁﬁ ranﬂagﬁg(? in?&meQ%krﬁﬂﬁzéd%rMI}l%de%? and as

a result, both speed and quality are maximized.
IV. A wireless communication device including a multiradio controller.

[0061] In an attempt to better manage communications in WCD 100, an
additional controller dedicated to managing wireless communications may be
introduced. WCD 100, as pictured in FIG. 6A, includes a multiradio controller
(MRC) 600. MRC 600 is coupled to the master control system of WCD 100. This
coupling enables MRC 600 to communicate with radio modems or other similar
devices in communications modules 310 312, 320 and 340 via the master operating
system of WCD 100. While this configuration may in some cases improve overall
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addi tional controller dedicated to nmanagi ng wirel ess
comruni cations may be introduced. WCD 100, as

werorasstd in FI G 6A, includes a nultiradi o cortrmB2b@rooi2ol
(MRC) 600. MRC 600 is coupled to the master control
system of WCD 100. This coupling enables MRC 600 to
communi cate with radi o nodens or other simlar
devi ces in comuni cati ons nodul es 310 312, 320 and 340
via the master operating systemof WD 100. Wil e
t MikslesppemyuRisatins chgiency fepoWC IR 49 Prohipms wayogeprayhen WCD

- / I .
i YA ARE R SHARTA AR e B
o aniltitaskenmEDIi fiEOMt biendtarsous wpyrafienyy bothvdoetmiitieations and non-
control system of WCD 100 is enployed in nultitasking
nEPR)IgRicpensAelateding t aneous operations, both

comuni cati ons and non- comuni cati ons rel ated

[ W62h FI G FEB o diselesesdn defaid @t lgpgt one embaéime@ﬁ)@f WCD 100,

e i . 100, i i DG Lt i 0
C%‘?@J iser C%Ejfﬁ{}(‘@; g%glgicr?{l &@é‘%geg |)nédl@ﬁgtlg@&%%@g%o MRC
i 600 indBslec common imédidea®26 by 21thitly inddrincatioh miayrbessentoot rageyved
be sent or received through naster control stem .

EHEOUER PR CONERl KSR Y- TTBR. 638 ragiogneamyp 10 or similar

C Q5T o8k bR VIRV 308 %Qafgfgfg {an REAHRCEnRP fcﬁ%k%ﬁ?@ﬁnﬁﬁ{ine-

for scanning machine- rea e information, y al so
i nefahde idommtioor mayhlse orisle someespftad coBa®@nfinterface 620 for

comuni cating. W th master contr stem 640. )

C SaTHEnR R Wik blatel ! s S0t ains A¥ GHEO AR iy neion.
besmmands; aci cciBipBetBddh radiothddbinsa0l §ifSlaP3&iaR®b3VRed MRC
600 are conveged by the conmuni cati ons resources of

nheq &ie cenyryed by Siesqompmen cationy resopises pimasterrqoatrpl yyptem 640.

i ng. ' i . ' l]. t .
DR PRSP LA PRSI it DPOBLARE o
Wiriodulee sqaai WIGD FO@Gwilbke disOBedilwith espetdFEGI aies an
operational diagramsimlar to FIG 4 including the

efdoasf of MRG.@T0disd1Bses Ah DpentibeiNdieand SihilRYo FES. €l in€luding
operational data from the naster operating system of

efigot of MREAOR; Ay thinsystsmn MR @ 08P piay degei Sriperatigasl dagp from
' ﬁle.qﬁ’ﬁltér %g%f_aﬁﬂg %}%Ye%ll of WD 51‘66’, d:%h@éﬂfﬁ‘lgq@lt é"}(a];r{?%q Cations
various radi o ~comruni cation’devices~in service [eve
480mingRE apfliratiay lavsied t0hasd statfus datatffommtHeovaribssiadio

:g(?l‘{e}]i%gllgilcp . c erllgc%g 9r§ Wtr\%ﬁé Pegpfmkﬁa@%@dgs\gtﬁg anfiopmation to
C QTR ERfling RoRRRE S fBthe 'E@Mﬁl\lﬁg{oati% Q@il&’ﬁn E@%éilc@ @@dgl 430 in an

when the operations of WCD 100 are fully enpl oyed.
Shitereptith aveid comusinippdn problemss Hewever, problems may occur when the

operations of WCD 100 are fully employed. Since the various applications in
application level 410, the operating system in system level 420, the communications
devices in service level 430 and MRC 600 must all share the same communications
system, delays may occur when all aspects of WCD 100 are trying to communicate on
the common interface system 620. As a result, delay sensitive information regarding
both communication resource status information and radio modem 610 control
information may become delayed, nullifying any beneficial effect from MRC 600.
Therefore, a system better able to handle the differentiation and routing of delay

sensitive information is required if the beneficial effect of MRC 600 is to be realized.
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application |l evel 410, the operating systemin system
| evel 420, the communications devices in service

wo edeh343d and MRC 600 nust all share the sanepcr/iB2007/001201
comuni cations system delays nmay occur when al
aspects of WCD 100 are trying to communicate on the
comon interface system 620. As a result, delay
sensitive informati on regarding both comuni cation
resource status information and radi o nodem 610
c Onty wirelepdosrmuanicaipnrdeyich acdirdingl e iy arddiornentrpk ysiem.
any beneficial effect from MRC 600. Therefore, a
syoedin bet t EIGabA enttodubaMRE GU0ers giaftfod aemil tirdicocpnémbsystem

¢ PSSR in M5 pe B O ReectybnFE e opitniip b fSoteces of
- #odWes 3290,/ 113,3%?(51@9[@54’6% R2R0 60003204 70/ mak prévi&d §§f§iicat¢d low-

communi cation device including a nmultiradi 0 contro
s yreffemonjro@gdgtion|s@uctpr foncarning delay/RDsBOO irformatian beth to and

| ] i ontrol system (MCS) 700 in WCD 100. MCS
7 8“%$ﬁ§%€?@ i nks the communi cati ons resources of

lLes 310, 2, .and, 340.t 700 nay . ..
oRilhshe 2" qadRdimatull ot in Bt mmCs A » det link
Shétwekbn MR E 800 GAd thel BEhntlBli@Yios e Ltcey 8 WD OBt THIB link may be
both to and from MRC 600. [0065] Additional detail is

s bgsellished BY esyst@n of/dliqae] MérSmnteafages Eldkandi3R. Foeexoawle,
n ni [ u f 0
TGS e Be 700 B U RER 10 IR G B0 AP B0 Py s

MeRio mbaéha 6 e andlétharsiimil 2:Qcontriiini €xtimp devicesN38 to MCS 700 in
interface 720 may be coupled to MRC 600, MCS . . )
| REdSF toal0E® apdofopgtianpnnuerance iado titetriyeEDsiligindermation to
S I

: oﬁrg%él 2 a&fﬁ%&%ﬁ@? 400Sn qﬁQ/ \Nﬁ?,sthg ai1itils (Eﬁ?R@&fdl eg\eM n(r)] Slgonger

er to forman 1 nformation conveyanc or a
delfbnsdrisi the pecessing lvad ofmadter contralvgistero4h dA{ & casulRGY

60Q. In thi.,g way, th bilities of MRC 6 are.no
 ganation Hill BRI an i cRulP L A SIeBEa O aHik SoaK MRC 600
Cﬁﬁ?'b@'deéﬂﬂ@d 88 P tleraMiSardl theWrk, théBdtuall A4l ild GMhis

still communi cated by master control system 640 to and

f roPIMRCNEI0es notepbysentidy pifthetes syptanpperfarmance rgn the other hand,

therefore .the M t ' "
A AR Pt RS BE e SR 1 MES Rl PRl eretar g inpted rom

peHeflodding 6Lthe Dusteheoatdieystétand, all delay sensitive
information is directed to MCS 700, and therefore is

| poosept ed f magefftdiof MESIT0Wisater MHEFIRTCE MnfoAhhtid may now be
system [0066] The effect of MCS 700 is seen in F

7Gceivad oY MRG 600 fram andisiieo spatees-vBYstem layRCHBDD2Y peaiinue to
ai)rolv?o%sihfomtig& H¥Re 60%%?&0%@1 ln?a\é%k‘ cc‘)"r?tpol r;@:}ferﬁ 34b) ﬂygdd'it?on,

service level 430 may specifically provide delay sensitive information conveyed by
MCS 700. MRC 600 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 communidation, 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.
Altematively, delay sensitive (or time sensitive) information includes at least modem
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provide information to MRC 600 through master contro
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these two classes of information and act accordingly.
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actively engaged in communication, such as radio node

i APgRHeIal Brorpiatign thatfirguenty riprgss wnpe (hearursgof a yireless
p%ﬁ}febﬁ(yn al iﬁ{e@{)ﬂeo uﬁ‘gsal'inrﬂaﬂat? ﬁg@a@é ? g I&YJ é u(ise%y sensmve

sett e s eCi C service 0 1S
( Qf&matmﬁalhaytneﬁé,{mbmddﬂ%fedtdﬁmbly fretrcthe Plunglity défaal}b modems 610

oS MU e bt Gy e MO A g el fadep modem
ofyndf3ntlon inffbingltidat 'Déﬁgysengﬁ{/@f)ﬁ (ﬁfrﬁﬁbﬁ h}élgg@%‘}o%&éﬂ%

sen5|t|ve) I nformation includes at ast
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ol Pl 68 Eelinds R RE 108 wieh B 865 ot andover or
| pARIIEAt e updat e. As a result, delay sensitive
informati on may need to be del i ver ed directly fromthe

ptﬂ%ﬂ ity ofid. %1%1&&9%%1‘%0&%&8&?&% ('_rirﬂgﬁe | nCIact ion between

interfaces 710 and 720 to
r ¥RG 66 MES 760 nud e oadie atddem G10f MRE6I00 mequliie‘s api-directional

PRl EongP MRt Boh o RatioRlal dn i€ RATREMEs 700

ofna§1 be Nedaae (1)Get's3HEIRoAREEIR if &irna HES froM th®fhdio modem 610 to
transm ssi on, such as due to w rel ess handover or

hM&%ﬁ@O apd 6B Arovideradio agtisely sorkolpignslsdrap MR €680 to the radio
i gﬁ% %10 f(entaﬁ% éil&tbgé‘ %ﬁ‘kk}&% %Oaaa‘é%? Ii]ece )6 %) adcmg:?n ag previously

a radiro no requi
bstat@dd r MESi TW0ahay hsmlustad @ cothmanichte @hdid pmaﬁfeaaeethﬁoztre ealaiz
radi o u der cont I.n thls exanpl MCS 700 ma

s O o oL e B ATOY BriVER BIRAOTING e i dodem
r 8. OAPL@MPRLOF faPamdBG tﬁﬁ%aﬁbdcoﬁﬁﬁud: TERY (ﬂge W$ 900 is the

activity control” signals fro to t radi o
npatkeh teRobysed pbpriydnBaiphieort framdvRE:001io aanlié orodem 610 The

B6 Ry obeed BESES bl aBrR s dotam it & tigamLaN
amedélt kaitansafingdkhbwied Eé@@ﬁtayw&k@tls bvdnGh&@ihthe eddiy h@Wity
between MRC 600 and the radi o nodem 610. One exanple

ofonyat sigeal éy rotaHgwingsthe Fanspifsiomi This packstbipe bsgd poioritys
t f [ EO
e BRSO L L B0 T GO P cone
psigoals. t MOSrnfierfaed 7 incandie shered detveeh diffeeratipdie mddems
azrrlluq)t/ivpoaint\‘\yli'&l\{t cannot be shared with any other functionality that could limit the

usage of MCS interface 710 from latency point of view.

[0068] MCS 700 is used primarily to communicate the enabled/disabled radio
activity periods from MRC 600 to the radio modem 610 and in turn get
synchronization indications from the radio modems back to MRC 600. The control
signals from MRC 600 that enable/disable a radio modem 610 should be built on a
modem’s periodic events. MRC 600 gets this information about a radio modem’s

periodic events from synchronization indications issued by the radio modem 610.
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nodemto transmt acknow edgenent type packets even
though the radio activity control signal is not
w@bdoomsnge t he transm ssion. This packet type bpsE#B2007/001201

priority information is typically comunicated | ess
frequently than the radio activity control signals.

MCS interface 710 can be shared between different
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with any other functionality that could limt the
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e.q. due to handqver or dof f | ate
' SorierEsttmbde OO adiomadim ARDfi b req 1 eig 4dain gperation in
CMRE 80. ASard SRS FEMEGIM S¥edtSconfB&IANMRE 560 Rasknowledge
few mi croseconds. the fixed del ays can be taken into

aeewtial! tiaffiqRueceBE! idiethis megny bl MR @Bo9tognives thadihs
Uvgfge%nlll ? nnex LY 1nc(9§1\/l géluéiesé é)nrgrgr%gﬁig%iérg glgggﬁgﬁgﬁgg% ?LE, followed

eac:lveralom)

t baas inpty( D6t dFRE ehith)is the redeptispeiot 6f £77 |Botwneahptynrlomde
in which the radi o nodens 610 are currentl¥ oper ating.
g
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for a GSM speec ect’i on, MRC 600 R4S k
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600 ni z t he ch connecti on

e o SO R Ik iansRsio SRS ECo gt I 8% Raowiede of when
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reception slot of 577 s, two enpty slots, nonitoring

( RXnanWhenike aotiye yadsq wodem A6 is mt tqtrafrlélpeta(@rsrecm@l it must
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1on s
the communication. MRC 600 is always elther allowmg or d1sablmg the transmission

of one full radio transmission block (e.g. GSM slot).

[0070] An example message packet 900 is disclosed in FIG. 9. Example
message packet 900 includes activity pattern information that may be provided by
MRC 600 to radio modems 610. The data payload of packet 900 may include at least
Message ID information, allowed/disallowed transmission (Tx) period information,
allowed/disallowed reception (Rx) 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
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dWhileghewpatite radigineodeprdackos @Wtrélltlﬁéﬁn%@fp@ﬂ iheveed
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p eiirréad sadidino demipegition m@%gﬁsqalaﬁieeif aEQastrmy senpgds.t In a first

in scheduling radi o nbdemb vior for |onger
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[ hétmematadmmpdem adfn améMs&@ 60Q ek bt stddardjzed Atdund ilee system
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Sftg%(? gascony?fsgnftp l)r/rgnldem clock timing must necessa?ify be implemented

whenever a new activity pattern is put into use in radio modem 610.

[0072] As stated above, the activity period may be indicated as start and stop
times. If there is only one active connection, or if there is no need to schedule the
active connections, the modem activity control signal may be set always on allowing .
the radio modems to operate without restriction. The modem should check whether
the transmission or reception is allowed before attempting the actual communication.

A resynchronization may be initiated by the radio modem 610 if the transmission is
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exanple, a transm ssion period nmay start after a

pre-defined anount of synchroni zati on events have
weoewised i n radi o nodem 610. Alternatively, apdT/IB200781201

bet ween radi o nodem 610 and MRC 600 may be

st andardi zed around the system clock for MCS 700.

Advant ages and di sadvant ages exi st for both sol utions.

Usi ng a defined nunber of nodem synchronizati on

events is beneficial because then all timngis

c Fesesyivaly dekgdwilhp sathe happgno if rgadimneedsaktimpiselercaee or

¢ PieBh Gy et pRlc RV B SARC Qo R ST e modem

hamthrdtﬁnahen bhdritigs foapebl Iﬂﬁdérﬁl &aﬁsyﬁl%ﬁﬂﬂ/ﬁéceptk)mymbﬁons at the
easier . to |nplenent as a tine. standard, a caonversion

t WTOREIERS- PR thlﬁ@ﬁ@@%mchme@é@aﬂgws peed tefieetpdAtedd
t
PSRRI TOEHRE MBI L P R sl O RRs b ke

pmcbd)ntmyommfbmmﬁtic’amddsasbst art and stop times. If
there is only one active connection, or if there is no

NEBA3L 0 SChPHEI® dififosena pict@iat emmplte o6 fiﬁnng ﬁt&temdﬁmzeen
activity control signal may be se on, al |

t F1qus aFeverradiorrRodeniso fdpdanes i 'cwé@t a”rléaé’ter“il‘@t’ﬁdé}hl pam@s that

F@g?gu onis apﬁgm%%%ﬁag Sltél? ?Ié ting tﬁwﬁg Hg%gPatlon' One
ccrmmpie obi pamd whbrcmsa;piﬁhb@nonﬁtct enstnwmghhghned inghetigure. At

o dRE B 87 porol SriowsSHOB STRATB 4 O BEeE p avoid

T{h@ cORMRL. hﬁﬂ&%‘ﬁviﬁ} @o%@%@n&@&i eMRU 609 &ﬁﬁgﬂh@@ﬁﬁ édem
connecti on node changﬁs |l em may occur if MRC

6aWivity senteeltmessagerse t twnssy rabmxs rhenigd iwdhen gadio m@pmsti 101is
t otaaﬁ)lelvgd W??MJ (%&%5%1\‘7 ’ﬁﬁygegt%%tgcg | O lﬁéghrtéer]rct}zlg W ole perlod or

Sjugfk&i 1ﬁdi‘l’€iﬁﬂ1 trénsieissigortasionfigdthred] ¢Iﬁ{HeyatteTh63dTﬂfeeict1v1ty can
W rel ess connections that are active, the nore
abelforred mm%gﬁhew%ﬁﬁ%w%lﬁst?wedpﬁa% thsperad @ad fadigymodem

[ O0Y 3l 'hgee tlﬁ?to%a?ﬁln?ﬁ@ ﬁ‘)zﬁie Prdi s1ﬁ?§§1 ). of timng

patterns t ween varlo active ra ens Modens
d 3
Sogha£, 3 B O PR A B

i thhoweretbl@ked Queto thx &mdleﬁh ativay pattiod eheM@e ETHis addltlonal
possi bl e confllct ex tS|s%£’(ghI| ghted in the fig
AFOMPHEATALY, @ bERe tmy()c ¢ toFngysthas MR&GG08 d%nOt

r adiiQuiRAeHBahL tﬂé'hog{rgﬁ{lcétf%nélﬁﬁé 8 off pﬁmﬁ%ﬂa?ﬁﬁ conditions.

the activity 1s°to be restricted, configures

t Kedmmwelmn @t danistvytcly ofﬂthotramttayecamertdwarty tan¢ theirhgdem
act1v1ty antroq St gngfjis%?gllorv%gig %org%%%{gagon }iecause the modem activity
control signal is transmitted in advance and it provides information about the allowed
and disallowed radio transmission/reception instances in the near future, 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, thus
avoiding the need to communicate the full transmission/reception pattern if only

minor modifications are needed to correct the operation of the transmitter/receiver.
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not allowed to transmt or receive. The restriction
can | ast either the whole period or just an

wo BByl transm ssion/reception instance. |pct/kE007/001201
| atter case, the activity can be allowed for sone
ot her transactional instance inside the period and
radi o nodem 610 can utilize this to transmt (e.g. to
attenpt retransm ssion). [0074] Radi o nodem 610 can
indicate to MRC 600 the radio activity periods that
wWHF5b| ocked Hlorechadt deh@ihmgimmplwwyocwwwh@b MRC 600 requests

CEPR R it PR dgn IR p S ORI 2B r s B ER 16t one

C embbdiRUEbHthe bRskit Mvenhien AlT¥BleYed & FITNS 1dUg step 1004, the
synchroni zation conditions. Radio nodem 610 can

sapRrlication fayemed WERBhEM trigeers peletios of a peminupjcaion spsvice. This
ngcqg@uox‘?ﬁ} bl c&}/r o2 nﬁs‘ia%l ?Sdugrt](?g nlla%uglohte%enﬁwl Bg pser, 110 directly

comruni ca Becaus emactivity

Saghating sheldoansuriicdtied senvmdmaﬁsﬁnﬁwdd bé tr[g‘g@tﬂddﬁdirectly by an
i nformati on about the all owed al | owed rad

t ARSAYI Qs P Fntly beppeiemiPHFA RY aset lﬂ Ot RECRALP maythereactivate the
radi e 5@&@@) ﬁov&msews%feﬁm lof éﬁqro@tak@ﬁtﬁlﬂea o2 theARRfce

accordi ng e activity contro I gna I nsi de the
va¢t1w¢ihbly, 1pduangﬂ\ﬁkC|6ﬁOI(sh@ auio) whlgh mcmnnrredlueﬂ'escmge is

bl B A Bion P s OB S IR dydp s 08. The

t BRhroavAtigh P@]u%ﬁ@etﬁ@iﬁg aétﬁ/eQﬁHITMR@ 8b@hahecdivld the signal and is
transm ssion/reception pattern if only m nor

rrﬁsdmhmaaeddﬁsp At )néester 11 2, MRESOD mqmtocﬁpf@r athpiadigimodem

e BB, Dbl Y Slon SepdtR Ay Feeg b pgueg or o

exlﬁmgbﬁfnyaxﬁmmg esRlcititaheaviRCA @efdcted Q:haﬁgean radlo modem behavior,
s&gchronl zation information froma radi o nmod
a

SRmAlSA g R hapdqvsn ek hagHelt, WA e steeted dug fradio modem 610
I t
ggtgeg%ﬁigﬂﬁgmpé d%'ﬁvér%l s ?&A}I{lg(?iﬁ%atfoﬂ 11'1:1}0§nat§(%nrlln 59 gsl 1¢8, and so new

1 cation
asyrichanizat oo infarncatiwminddateradrio MRCI6OE. Thi s
activation may occur, for instance, due to a manual
| fi0gslent i oRIGY] 2Liaelndésld atiampbe dfia pracdss watielgMR{E600 monitors

conmmuni cati on seryi ce, y instead be triggered
i Advededipasipmyqn gabhem&a&snglwdeﬂpg BhRTer tgéy Lonflicts. In step

e D WIRE BB0 Won%?sr ﬁ&&mmc&%rm mbl&Hs. 319 V%l’{&?ﬁl?s thbfitoring,

service in step 1 Vari ous subsystens of
aMR@aoo maerdulmlﬁertngsec vha¢ et least soma i the, pluralktywd imygeiR@re

0 turn r ues C
oSt LA st et oD it Pl A S Rl i gy 1904 and
MERD6IOMRAO 680 oPhitH B hidfacchi &y HEbm@tioAaabb@Nhé 4IRS nediums
remai ns active until MRC 600 has received the signal

apraviced by theandigmodsms( mag hen prioyitize thegpadip modems ingder to

689[61%)1% Wik rB&ien% t@% sa{)l%%tgp Sﬁmln step 1210, MRC 600 transmits
disable commands to various modems, essentially pausing the activity of these
modems over designated time periods in order to avoid potential conflicts. This
information may also be transmitted to the master control system in step 1212 in order
to notify of témporary delays due to conflict avoidance, which might otherwise be

deemed to be radio modem inoperability. Finally, in step 1214, MRC 600 reactivates
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activations, wherein a synchronization signal would

need to be requested, or for changes in existing
woegenszenavi or. A detected change in radi o nopems2007/001201

behavi or, for exanple during a handover or handoff,

woul d be detected due to radi o nodem 610 itself

pronpting the delivery of synchronization information

in step 1114, and so new synchronization informtion

is delivered to MRC 600. [00761 FIG 12 includes an

exHmpdsmsfonge the potensalgoaflt Ranrss@oandwsairnes monigeringfer

r adi ' nts scheduling in order to
a@g%sg’lgg% .8?5304%?%% 1202, MRC 600 nonitors a

ot BlshiolgSr soRie e Ry R MEPIFSCuge t hat at
) T e i B S P8 B
CQBfhdunfcafiSiseRe m]a%%%ed?lﬂ 1cd 20615 did¥se @ F1aMNBAN 1838is example,

hi erarchical 1nformation about the various nedi uns
séwy rakamoden$ 61 ¢ ardiinteraotiegrwjth MBCtohe N Rpdioanpdeny & ig dvgively

radi o node in.orde ermn i ch npde to
bl SRS e R b SR ShEmfan o
didsiiir Souft I MBMES MBI 700 Yo TBKIRIMC RS fick 2l b 3 order to
pausi ng the activity of these nopdens over designated

t dptsrpi@eivdes commmnirationsbesgae gvlsbent While therfpllowing examples
Thic = ! . .
e e G CBhG6hs B SR R RTUbScle  BrdcBs ot ey
ot'serthsﬁmmﬁﬁfnyunﬂ@kigy,sthtjmnﬁmlmbh nzthcavaaybaetploybd oh

i.ght ot i dt di .
im.ifgblémgmeﬁ i ﬁyempiiaﬁtr%;efgﬁqﬁe@g@gg&%% tgﬂ}g?:gg{yp@r delay sensitive

r ﬁgﬁ{ i)é’ &;rf‘e‘f’atédz% Q’%Be&@igzﬁs%ﬁ‘l%g %9 CIBQT(H ég%ys@ Qtit%g %ctu@ll tkme of
node p I I ha and

ns once the tential conflict passed,

r esgipes noni toring for possi bl e conmunication
conflicts. VI. Method for sending information over the
MI®78iht er f adsCS [J00maY bAimpbearepled uatiziap alvasisty afibas structures,

enbodj. ment .the process_b i ch ni catjons are
e T (st BieSmanoabr Gumhn rpriep e e s iR go well as

e)éﬁﬁ%xgg statddRds'steh Qs SPORHE B4 CrSh&y hﬂ@&@@%lb}{ﬁﬁeﬂﬂ 1% is a multi-
VRC . Ra

dio nopdem1 is actively transmtting

i mfasterhes, swhersin MOBipI©deviRa damberouimertad & the shme bus and each one

informpation o, del.iver ut i ni in 700

{ RPDATR: b RlstoRly it fafor G bhg CorfigRs fteaes owo
wWaemmuareatic hiadsi ANmIOHAcO0E liay ahd ablbek 1iM¥i Wareh B&levice has
foll ow ng exanples use the specific elenents of the

pirfgEmationrq &RITe it FFsHBeTE MBECTOl BWdEsBits Bathd(p-clock signal

Zglﬁl(z i&%ﬂ%@d&%ﬁ g(?y Péc?ﬁ&ﬂt%vic&.hSEH\ﬁﬁmf? 'tlfea(}thé}maH&tlnl@iQesI@yeparate,
non-differential physical layer that runs at rates of 50 Mbits/s or slower over just one
lane. It is being developed by the Mobile Industry Processor Interface (MIPI)
Alliance to replace today’s I2C and I°S interfaces while offering more features and
requiring the same or less power than the two combined. In an exemplary
embodiment of the present invention using the I°C interface, any of the devices on
MCS 700 may initiate communication with another device, with the clock signal
correlated to radio modem 610, as previously indicated (so as not to alter or disrupt
the timing of the radio modems), the system clock, or an internal clock synchronized
using one of the two previous standards.
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i npl enented in any application wherein information
that is tinme or delay sensitive nust be correlated to

w@260PA%3f9 C i nstance of creation regardl ess of p¢yE82007/001201
actual time of receipt. [00781 MCS 700 nmay be

i npl enmented utilizing a variety of bus structures,
i ncluding the 12C interface commonly found in portable
el ectronic devices, as well as energing standards
such as SLI Mous that are now under devel opment. 12C is

a[QﬂJBl i - madt BIG.034, radtemedem rub trapineittingdetayssensiiivgiatus

RUDEFAE) i BoP AREAB A, EREMUPERREARE 765 tSetemmine

C gvi RbiNgy. ah fibeagifyinehat SOOSTO) Gaftdedr Edri®Enication, radio modem 1
information line and a clock line. Wen a device has

i ATy Deain SSAcrabng ¢ alﬁglmslgnal te ﬂﬁ‘s@m&maatwam png piitgate Aygssage
t
; EARSdicn BYRC 560 ih A8 AP Blamgtl ol V4P LB bl el the

atrsmassadnecommembeel rddiemedémal repliyssi aoaﬁrrhaymrfrdrh MRE€H08 that
ra es of gg% its/s aor slower over |

| fhe.fg Basssige dav Recagecsivry (¢ W@SS%%?QTEPIFV?&LUz‘{IPS nﬁ%éh@‘@ng&m it
I ﬂ)toﬁr fBGEdei& %f foﬁ*f t4) %fb‘éﬁ phRed ﬁ)ﬁhﬁ‘l@ﬁltttﬁéjﬁ‘ﬁéss%gé Zniangd

S interfaces wh erlng more features and
r emwndedntg) thé aldsaﬁtbe mceiveé siepmge (shoharas teevalyw ‘4™ under “count™).
conbi ned. In an exenplary enbodi nent of the present
[ mﬂsm [ on uSﬂon@vémmelri@sagetrecrd‘&de&ommdi@fnoﬂhm ldesinoeget been

BFESSE {1 HRC WY dnaeite et O BRAbE Ao Sag tasks and

”HQ? MoPBOavaAgbIe E@thﬁla‘éihﬁél}l PEE&ah 8cbel v nidsdpRt T"h@ cBhiter in
or disrupt the timng of the radi o nodens), th

shVRE ﬁO@ tr@cykgesebupmcmammwlpmwmllgbmsm¢ z@mtmg based on the

007/ 1323
D56 HshtBebB Rl S Bl S Rnt R B piadle. B i bR Riocko
| GntilrtBOfRbIabe RAbULLAY p'i@ﬁegseul Vi Sddaidag] five(sp eomts odtut Before

MRC 600. Radio nodem 1 may initially check MCS 700 to
d MR /P9 eomplgtes thgomiar tgsk(saprd pecpares pyiikagle th proqeessthe geseived

'ﬁleﬁig R u%?t‘]fﬁ(gé{giuﬁﬂts' aPE@erﬁQ tm%qﬁgsg’acge%%rpg%cgssm& The

generating a ¢ Si gna e communi cat i on
I purpbsd & appesigethe tvaaostonst wiudsao MeGe&HGed rhessagaels to allow

p&ﬁ?sé gbgex l e’ f = g.ﬁ%ﬁagé{g%%a lrxf.lf,t%%saé%;\%/\e}lré gespect to the clock
COBhAI®il d}f 1a8ld Mgﬁén@@o Atsliﬁévmﬁs'l'&emﬁilﬂa{ednﬁ% %&Qﬁveh Fessage is

been receive ‘message conplete") A shows
t hise SﬁltlSIU‘tfoalkd dnetecﬁcnral it thay e ilwporddnt ff@LMRQQOOdD d@k?rmme the

iR Beh FRE T iheshU8afT 8284 G0 4 hGalSeoPRREHT ' Reiviy

" dontkb @R¥ssage @iMbd¢m 1) may be composed and sent.
[0081] Radio modem 2 also has information to transmit to MRC 600.
However, radio modem 1 is currently occupying MCS 700, and so radio modem 2
must wait for MCS 700 to become available. At the instant that radio modem 2 has a
message to send, its internal clock and delay counter may start. This clock signal will
not be broadcast on MCS 700. Instead, modem 2 will internally track the time that

passes (e.g., by counting the clock pulses) until the radio modem 2 can transmit,

which is further depicted in FIG. 13B.
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[ 0080] However, the nessage received fromradi o nodem

1 has not yet been processed in MRC 600. In sone
we2ame33230RC 600 may be busy with other tasks arciBry /001201

not be available to i Mmedi ately process a received

message. The counter in MRC 600 may reset upon

nmessage receipt and will then resune counting based on

the clock signal generated by radio nodem 1 (or, for

exang‘e, by its owmn internal clock) wuntil the nmessage

i WO8Bl e to beFlsr déBsxdip mpgeraddias Pompleted;cpmmugyicationher MCS
056¢; g i %eﬁao?tocﬁﬂ@e‘i\ﬁ?ﬁ iftBFadd 7 1910 LB e MCs
econes avallable to p e receive nessage.

rocess
ThiG Awsdonng tieobistbecosmed sailafipaadiednddent Denayeppagethe delay

before processing. . The purpose of appending the
Vel Rlg i e Y e P6SPAePIEERi [P dbr Feweadds: bay igitially been
a i
o B e DR 2 gt he
r sl of meskage treathon ptd WIGE 109 becrincatagdablet hew theeMCSd/00 is
nmes e s ti ensitive, and therefgre, i be

AT arfedie PR B0 (AL AIP TR PRGRC, 390t 1 e prefen

CERAPIOR ohfiBnitont dTeedBRf $REOagRqs Flal edth ARR ABIdNRD Gfter three
responseeXe.g., an activity —control nessage to nodem
£

103) geynts ngsol e’ ap alse appendpd by nRasHge rensikehie MRS 600.
h | .qf - i.gn nsm.t t 00 wever.
B8 et BETR AR, BOTHATA b MnE o SRS aper tasls

I thell delayptie protessinsof thahiesdage rddeSed Gdnt dlve@od@En 2. In this
avai l able. At the instant that radi o nbpdem 2 has a

an gditigng! fqur &4 Gopals 3Eg reeprdedk befRee e mepsags Gan by
A o STOER
TR 5581 by I B8 e g0l L PSR Ree
t baferetpnatessipgasMRC (€0 gay ukythe appenidad colre icfoondtiqnuhleag with the

ti,l .th di d 2 t it which i
FOPEH A BV PY Tt eodem e, to dsiprisestheR hamesgee was
PéridihBROQLAEPBZ Bk radi@@fAlend. N FI G 13B, radio nodem 1

has conpl et ed communi cati ons on MCS 700, all ow ng

r [%@89] mde"Tl?e in@oratibh é?ov% H.gr}ﬁ&}l'bf s 40ardd® above is
conmuni cate on MCS 700. As soon as the bus becones
asmsidetsd dy MBEI @0nodeaw of privyritppplkcids ariéordeleayhen detetraining an

val ue to the outgoin ssage cket...In.the fiqgure .
aPpEsPrizSeoneEROnaY ) CHAE ot cagpeBE Aty AbrafinmagEns 610 in
' RIUTS $60t Oh&eart dyeRational schadlil@israReLMminedVRMR©H006 1A rdsPénd to
time of nessage creation until MCS 700 becane

2 arab|oé radipnodias GLLSItho@ripys adiiydy Icapirel messaties batsd omthe

2ti otf%Q&?ﬂZh}o rﬁoﬁ@?..s ggc%n#rgl M&ga etolglitialtéh %hlelﬁ VR tr&tang 8f the

exanpl e, a confirmation oOf recel nessage 1S receiv

| radioadodensElOmay adetthe clobk eslues previously recorded from the radio
modem status messages described above, or alternatively, MRC 600 may request an

updated clock value from a radio modem 610 in order to reorient its internal timing.

[0084] While a transaction wherein a radio modem 610 transmits time
sensitive information to MRC 600 has been previously described, communication
traveling in the other direction is also anticipated by the present invention. In an
exemplary case where MRC 600 has information to send to one or more radio
modems 610 (e.g., activity control information, a request for synchronization, etc.)

MRC 600 may initiate communications to any other device on MCS 700 using MCS
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(3) counts. As aresult, "3" is also appended to the
nmessage received in MRC 600. As expl ai ned above, MRC
wE07ms31a i n sone i nstances, be occupi ed wi t hr@i/iB2007/001201
tasks that delay the processing of the nessage
received fromradio nodem2. In this exanple an
additional four (4) counts are recorded before the
nmessage can be processed by MRC 600, and this
addi tional value is also appended to the nessage
battgfase J28c dbe piegtionde wesaganay feegen delay pedieiciiansmission
[ ' kit e c i rOv] :
SR By R RO I o shckngeoRfo S ARRL5 RUBYLERSS Rbcivea
ofroni thakdryet deeiat.e@hbdyounke infactthatictndeybe hfHe83dd tbhke message at
i nformatian provi ded by radi o nodens 1 and 2 above is |
cBRSisthera Hﬁﬁsaﬁﬁéa%w%ﬂn-v SoY Y A iTeRIPIEY d5yice sprdetermine
a I - r :
P P P GLRfin vy FERARRY AP B MG 700 being
r ectiupieddyetiser @0Qmiumicad@Dtra iR, raBposmasion pé thetmessade due to a
schedul e is determ ned, MRC 600 may respond to any or

af TSRS oefrs 610 with various activity contro

ba on.the timng of each radi 9. nodem_ A
i S msﬁﬁ‘éa ddiicivsst BrerFIRE TRwhed dgiayfingrantyjeS
r @sth@uiRaesBpredds RYccHRBnt itk hOoekst Vab BfBoBhfut OMBL Yresent

recorded fromthe radio nodem status nessages
diswentidse dn atspV¢00,dhe edrhmunizativelogic dRErBOQittay dedcpresdives

an .. at e | ock val ue froma.radio de '

o iR05 PEufs B tsFuaded Rt fiig TRiapBb oS Wit They

t fraRgatink @avieh ﬁfa@ithblﬂaefgﬂdﬂ'ﬁ%éﬂé}q% E8d&k $iERN ey $402) M step
sensitive information to N 600 has been previ ousl

dE Y thedensmiimgidevien dasermingsavieathes dICH 700 & availehle Ifthe

di an. | l. t iyCi 2sent :
e BBl B ol gl BEERER sy ot ygadeast s

i clbdt siphdl chut starts e ddlay vinterén step MB0Etorackird thewde BFend ®iting for

ivity control_informatiaon, a request for
i 1o bitaradavadile; WhaWisGo Qo trm b dgley timer value may
CRERYE hhiaN® tE@nﬁE‘s‘é&@ Qcc%'e} %me(iﬁm%it{@dg\g&, H?% gghe message

MCS -25 WO 2007/ 13231 007/ 001201 1 nter
73 EuccEbrdully eartsimttedodndanreksagledgayent as ggeivedehagounter can be

ok hah AR LR wb R SRR ESETRA B e tmer
tigud @i1D6kendRVAEL(0) THie: teidmiteing dB¥ies MRY ih if@Mtd@nding the

appended to the nessage at each stage of nessage
t 1835386 ©JYIBA. 6000 A peunterdy thegeeaivingidevice dhayistagt eoanting in step

deter 1 ne « s g datid]
1 I 0 \
SRS i L U5 0y 08 et
aeb@vingdeviveircaép bl 2t riwhén the corfimanioniis tdcoifedht thb @estination
nfssag% due to i:\ . . ..
evice; the current value of the counter in receiving device is appended to the
received message representing the time it took to transmit the message, and then the

-counter may reset for the next event (step 1414).

[0086] " In step 1416 a waiting counter begins to keep track of the duration
starting from the time the message is successfully received in the receiving device
until the time the message is processed. The receiving device may be occupied with
other tasks that must be completed before processing the received message. The

waiting counter will continue to accumulate counts until the receiving device (e.g., the
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comuni cation error, etc. [0085] FIG 14 discloses an
exenplary flowchart detailing an MCS conmuni cati on
wObaeAasSS19 N accordance with at | east one enbodpaE200F001201
the present invention. In step 1400, the

conmuni cation logic of a transmtting device receives
notification of data to be transmtted to another

devi ce through MCS 700. The transmtting device nay

then begin to generate a clock signal (step 1402). In
sﬁ@%wam%mhermn@eww@nmqemg rifsvigs ISt (5 IWHBL ohen the
M%Scezvm esvtlc%vléala{/ahaﬁhf he va 2 of W walp & It'nl Pl el?tﬂg'r Ap%ended to the
occupi en G ansmt t|n devitee§oes

b E@aﬁ@aiﬂesgdgé befor®procedsiigads th bktft\ﬁzira lchi$ readdlﬁi camntelr Welue
in step 1406 to record the tinme spent waiting MCS
7dueqtly e dhfeconpier impFR | 43Rk ks Mesuly eﬁthp%prp?eéé thltﬁﬁ dimer values

d
SRR otk 50, 00 RERATAAHA) HRF L E5ARRa b
[ ﬁlﬁ&‘ﬁwﬁﬂg ﬂahbg/whemdstmrmmexg tmm@nala:u:éamw/klmbgﬁ"mmemge in

receiv , fthe counter. can e rese Ste .In

c Y1860 fi&ﬁ% F‘thﬁ/@@lg%‘)‘flgema S%‘tdé‘P%/é"a‘é/ @%Bﬁé%ﬁ Hene

dehAdnibdifBfimel MdiGe Wallttnngrﬁ&rbaﬁ? Ge f)ﬁ%'s(?camgr)the 34 units since both

transmtting device may then initiate sénding the

nmesy dgdotatedVRGIBO®00And ogmceumuhtqdrsgnuléampmlngTU@moc@s then

start ., counti in ste 14 il a "nessage .

O onF ofrat S8R 00 Hhe T 3a8 e S 1 s o hEFHRRAEe to transmit,

d ation__receivi device .in step 1412. \Wen e
i‘fﬂﬂw mat i o Of qusaf&éﬁw%aa%ts PHEPHIESHICALR Y the Yl Pf%léle art. The

t Hﬁlmpmﬁt%htrmadyg@npéf tﬁé‘ﬁre%ﬁlﬂ vehtidhalloRe] KV vhetyh Eﬁlrality of

is appended to'the received nmessage representing t

t agteve] rtadlp ovidems to p&ivsqnﬂw maneghrewsmyeicatymg betvegen thgse modems in
B%]éf v01 oter?t Ognufrllvlgc%@nﬁégngg c&sﬁ ?’ie"lrng fs)(t:ehg nl;'n% of) \Klreless

t E:@ﬁkluﬁfcatl@ﬁre@wraéd A wsStvaiEdl e Gominimidakien deviee tol”[ﬁnctlon ina
nmessage i s successfully received in the receiving

d &ylycaablgd mpqderwithout W@Wﬁ@%@%@éﬂlﬁ@l%%@%&@m@ﬁ@l due to

r Clotsag 1 deﬁﬁssf@ay fgs_«bgga&w. efheWedull is QR erdaBRiSvireless
at nmust be conple ore processing the receive
rresmagmcaffdnedem thatrsgtisfoas nis@rexpedtatians ﬂ)bctamseirite‘ractivity does not
t e count nti] the receivi devi ce
FeeTas Bacge5is» b lealonedtn OB oMRAPR A ey :
further proceSS|ng the recei ved nessage) ? avaj
( 420881 1418) Acoprdmelnéd willhearppisyt temsees phdl %ﬂ/‘é‘ﬁh%\’éﬂ f‘évant art

t ﬁﬁxt VALHE Bin OgteE‘?n bl E@ %l&tlaﬂr@gn bSmBd !E%Fen?&ﬂﬁﬁﬂ%p&rﬂng from

recei ved nessage ore processing, or
s tlfetsmrrtand acopeedithd ingertiounfbe breallheandiscempt dfythd presant nyention

Cgl}(g.\(i(? %?t:Pg’rlS'(}‘g‘%) 14azn(§/ ofpﬁe zﬁ)o CSCI‘lbg e>t(e|}r|1p ary emcboﬁlments but

S
should be defined only in accordance with the following claims and their equivalents.
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(the delay timer, the transm ssion tinmer and the
waiting timer) may be considered by the receiving
wdélewras3wen determ ning the original creationpgi/f@o®i001201
the message in view of the clock signal provided by
the sending device (step 1422). The transm ssion
timer and the waiting tinmer can be physically the sane
units since both nay be located in MRC 600 and not
accumnul ated si nul taneously. The process then starts
odAIMS:st ep 1400 when a device on MCS 700 has anot her
nmessage to transmt. [0087] The present invention is
an. i nprAotesnimal devweerenbbled $d atoed odmminsicatidn cofiflécts between a

mul ti poj nt.. control system of .the present .invention .

A1 1 ows PLETEILY OL &Stiie g mAdsms iniegralsl Widuh frdermigplgievice,
nmodens cb@pglihg.ci ently manage communi cations between

these nodens in order to avoid potenti al

conmuni cat i emastsntontot systathifer emtretingithggaferabioperatiers of the
comrunitecat. iagﬁe\;.esour ces allows a wirel ess

comuni ¢att d&¥ice to function in a full y enabl ed

mode W t houk pRitflal iof Redid ghodemEaadcat i on qual ity
degradation due to the constant retransm ssion of )

| ost packet @ muftiadiocpnfrel systeg fogcpcugisathy Bngging thegdurality of
communi ' j . LS. .expect ati ons
becauséﬁﬁ&n g?%@?’?ﬂ\}éﬁ?’yhﬁ%g%ﬁ%#& Sgﬁg?gﬁg{é(gﬁghe devi ce

is fully depl oyed nuitirdioeconanidérezovmixal to aateastnise masteB&introl
Accordingly, it wll be apparent to persons skilled in

the rel evanFySé‘?‘?’V\fdof Wﬁ?“’%q%gi)’ O%ﬁaé’ﬁﬂ'&%m?aﬁl_of’mth&ﬁﬂamr
detail can PehRdEsENEhE conWIROEM S erRRAIHhSufARPDE bR
spirit and scope of the invention. The breadth &and

scope of theodemsent invention should not be linmted

by any of the above-descr.i bed exenpl ary enbodi nent

but - Shoul d be. dBFIHRES GAFT ROASEgR GEcec R i Enpted to each
fol | owi ng chaihephanktytoTeidio addemabadihe muldradiontroller, wherein
2007/ 132319 PCT/| 82087/ 001201 CLAIMS: 1. A termnal

devi ce enabfednedsmyipggrénce smdules celey delay. samsitive drformation from
bet ween a ?‘le hﬂjaii Yo gdig%dd\éﬁxsrf&dde%y 48 e &G{tf&fi@%gﬂroller
within the termna evice, conprising: a naster

control systeonghor dicsenphydidal ingerfdee dgdinged for ppevriding dast

of the termnal device; a plurality of. radio nodens;

and a nulti F%fmestl%%f FONTUpLEEng Ry (EREYF idAFRafion, and relay
managi ng t hgomindh@ debva thrdidflitR: BRAEPBysidalterface from the

mul tiradi o control systemincluding:
multiradio controller to the radio modems.

2. The terminal device of claim 1, wherein the terminal device is at least one of a

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

3. The terminal device of claim 1, wherein the multiradio controller, the radio
modem interface modules and the radio modems are all separate integrated

circuits.

4. The terminal device of claim 1, wherein each radio modem is integrated with a

radio modem interface module.
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a multiradio controller, coupled to at |east the
master control system for receiving delay tolerant
wo bfoonsmtid on fromthe master control system apdr/iB2007/001201
controlling operation of the plurality of radio :
nodens; a plurality of radio nodeminterface nodul es,
coupled to each of the plurality of radi o nodens and
the multiradio controller, wherein the nodem
interface nodul es relay delay sensitive information
f Pom {The tgsmirad devige off claigd ] oviesein e dady @aransdpfprmagion
the mult | [0y ) ar o (] Lcal -
i ntort MEMAEHRIERBIER cofinurbd ity Bh UEE Lo T LERge during o
comMuni®idd mddetlebayecsionsdndi ve i nformation, and rel ay
conmands recei yed through the direct, physical ,
interface fFsAclaSensiiyinfmagor dinydss peleast snfprpatiogdpigted to

modens v, iz, mEB@rntcﬁfcﬁis?@%hr&ﬁi’itﬁ)ﬂ Al fr&liS‘h{BdJ:Tn %@ﬁ%ﬂ&hﬁo’l‘e

term nal device Is a east one of a «cellular

t el ephoressages gmtaninglat agionalbr asé altcewrd/dsallawed lcnngpnication
The term,nal device of claim1, wherein

conput er. 3.
thgpnup?ﬁ“?‘gcff)‘baf?gfﬂ‘in&i‘?%r, the radio nodeminterface

nodul es and the radi o nodens are all separate

| Bt egr Fhe tbrmenal deNitSof daiml NevieediNtiahulieadi€ eotfoliel @dtBimines
1, wherein each radio nodemis integrated with a )
radi o Whgder Teseized mdempbign issdelayygnyve godglagderent information.

PCT/ | _82007/ 001201 5. The t_erm' nal gjevi ce of claim 1,
wher ei iyl iendeh ﬁélviéé%iecpé}ﬁ{ 1,'»&&9&% Iﬁglti'r&ﬁ& U&iﬁ&rl]lfeﬁédrpelates

nodem confl guration I nforndtion oes not change
dur i ngtle detaydicositrodimforoatioe 6t 2 ome odliod ginhkecrdaticay
sensitive informati on i ncludes at | east infornmation

rel ated,t radi,o .nodem.cl.ock synchroni zati.on ,and,. .
e ot il 08 ST el B 00 Sl g tige i

| east ehrgelted BYafpaildinpViechudi Sahd OMGHE o HBTY filfedd théirecord the
periods for a radio nodem 6. The term nal device of

cl ai m execifier Bing of arions| delay sgnoti vomessasd Eansgusiamihgees to the
whet he ej Ik [ ' el ay sensitive or
o] SR TR

del ay eran orma he term nal device of
claim1, wherein the nultiradio controller correl ates

9, The terminal device of claim 1, wherein the multiradio controller uses 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.

10. The terminal device of claim 1, wherein the multiradio controller requests
synchronization data from any or all of the plurality of radio modems through

the radio modem interface modules.

11. The terminal device of claim 1, wherein the commands from the multiradio
controller are based on the delay tolerant information and delay sensitive

information.

12, The terminal device of claim 1, wherein the commands are enable or disable
instructions for temporarily changing the behavior of any or all of the plurality

of radio modems.
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the delay sensitive information to a tinme of origina
creation. 8 The termnal device of claim7, wherein

wo he7u3me of original creation is correl at ed |yr/1B2007/001201
appendi ng a count value of one or nore tiners that
record the execution time of various delay sensitive
nmessage transm ssion phases to the end of a del ay
sensitive nessage packet. 9. The term nal device of

claim1, wherein the nultiradio controller uses the .
déPay Sensihed or vardigeammrnigHton; aflisty bejwea eplarlity of active

I nfor n?éd'i@ﬁhgﬁ@m? %@ﬁﬁg@ withh th@ Iier@ﬁr&al ﬁgvigg%o{fipﬁrsﬁlg! ty
of radi o nodens I norder to avol d conmuni’caton

conflicts betnmdlingihtigesdryl aperationio€ diel tagninaldlevicemd dndmaster
10. The term nal device of claim1, wherein the

mul ti r SYMEL ¥ ™ol | er requests synchroni zation data

fromany or cglchirrghtly Benaditd AbiufitPbs FAY RoIBHEHRN a multiradi
through the radio $ BEnRIL F Pl b A AoBBACHRR 2 multiradio

t er m nedntypd gystem ghe pludtinadio, contiedrsystamtihdudimgmands from

the nultiradio controller are base n e del a
tol erant i nformaf F‘B“hﬂrgﬁl&’ C&Q&%@“S%%‘?fetd&? 8% ﬂalaﬁftﬁ? Wéfti:ro“r?.mml
12. The t er gystsnh, foerecEiQingfderlyabletaht infbiei8oR ffdA®the master

commands are enable or disable instructions for _

t enpor ar i | yCh gyshen apd costodngnpesttioary thy pluralityodf radie
plurality 8% éﬁgio nodens. -29 WO 2007/ 132319

PCT/ | B2007/ f > 13. A nethod for avoiding

conmmuni cat i on coapluralitg obeidwemodén phterfadeithydudés, aq@ipladeto each
radi o nodens_integrated within the term nal device )
conpri si ng: 0%%?\? ‘B?lFtVﬁgrachfémﬁg?f@? é‘!dt B erdtisagdio ontrpfler, wherein

term nal deeGodthf it B alcR01es PR (Fa;rl}él %@%ﬁgﬁiﬁghglformationhfrom

concurrently managing a plurality o ens Wt
a mul tiradi the pturalityslf radie trexdems e deliv¢rytatieangloirddiotontroller

system i ncl ydi ng: nul.tiradi ontrolle coupl.ed to

2t ") east 't hi i retbpbisil i BES et e g e

del ay t ol er @unettitnOforBéthMnichHB A8y JBRSHIOE inf6MUHoR! and relay
system and control ling operation of the plurality of

radi o nodegmnmands|rgeeayqd throygh theclitechpltisteal mtesfacn fiem the
modul es, ¢ Oﬁ&HltSQdiB %or?t%:lﬂtr to the radio modems.

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.

15. The method of claim 13, wherein the multiradio controller determines whether

received information is delay sensitive or delay tolerant information.

16.  The method of claim 13, wherein the multiradio controller correlates the delay

sensitive information to a time of original creation.
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of the plurality of radio nodens and the nultiradio
controller, wherein the nodeminterface nodul es rel ay

wdoleloansgensi tive informati on from the pluraligdra007/001201
radi o nodens for delivery to the nultiradio controller

t hrough a direct physical interface dedicated for

provi ding fast connection for conmuni cating del ay
sensitive information, and relay conmands received
through the direct phyS|caI interface fromthe

mi¥ t i r 8¢ sethwdtaf slaimrl 6; whetgin thedims afodigimal creationriygorrelated by

met hod g in the del a ol er an g
i nf or éecr)’ﬁ ncﬁo;Lll te‘éa\i\liqua i B Dt emﬁglgnsftl %turF &t 11 }he execution time

i nf or mef varvuk dalay d&%&m’é@ﬁesﬁzﬁ'g%ﬁgﬁsﬂ%ioﬂ?)haseﬁ aslihe B demdelay
connection; and the delay sensitive information

i ncl udeansKivenessageiPAfstnat i on related to radi o nodem
cl ock synchroni zation and radi o nodem activity contro

g$Sagefie ffeHodi IlcDgnab, WidSin AP fudiradR'd ller uses the delay

t
al  owed/ di sal | owed confruni cation perio s tTor aradio
nmodem seﬂsmv'fhtdonmthmdandfthe:diéaynole%ant\mﬁmeatmrt thachedule any or all

mul tiragdi,o control.ler determ ne recei ved

"t or it RERTRALH O o BRUFDT YLoOr A Ay coparaon conflicts
i nf or nBétivedn ackfelylddenii®iBAReRhdi6 hdlddink3, Wherein the

mul tiradio controller correﬁates the delay sensitive

information to a time of original creation. -30 WO
2697/ 13bsmsthodpf clajio 43/ whargwithe mpltiradie caatroll resucets ai m

16, m?ﬂ%ﬁﬁg { Ao | Hﬁg ﬁ%ﬁn 8{3) (9' a'i‘la(lf tﬁ&f ﬁﬁ}a(l)l of r§1d10 modems through

correl y appendi ng a-count va one
t i mer sthiehadio necilemdntenfacemedules.on time of varlous
delay sensitive nessage transni ssion phases to the end

ot a1 af b DGR Pl To TR raTA D G o BN Ilcggo controlle

the dehRWbassddstht iMay ltdl&‘aﬁtniﬁfdrﬁhan&[‘%d Jb@ayd&hﬁﬁve information.
t ol er ant |nfornat|on to schedul e any or al t he

plurality of radio nodens in order to av0|d
cdhmuni bamieted ©b glim dﬁswh%’émvch@ poramendsedrg enable or disable

igmmqu engglltlél'%{&g rfcﬁqé P r a | o C%g% It}bﬁrheehﬁgpgpan or%h%lfme plurality

synchrmhmdﬂnmmmnmata fromany or all of the plurality
of radi o nodens through the radio nodeminterface

n?ij ul eX'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 the 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:

a multiradio controller, coupled to at least the master control
system, for receiving delay tolerant information from the master
control system and controlling operation of the plurality of radio
modems;
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20. The nethod of claim 13, wherein the commands from
the nultiradio controller are based on the del ay

wo 8doenaddlio i Nnformati on and del ay sensitive i nf opaBig2007/001201
21. The nethod of claim 13, wherein the commands are
enabl e or disable instructions for tenporarily
changi ng the behavior of any or all of the plurality
of radi o nodens. 22. A conputer program product
conprising a conputer usable nedi um having conputer
readabl e pr ogr amaeberalierah saflie hodemgaiesfaprmpdintes, spupled to each
avoiding c n| f
of active r ggﬂ% %féhfsoq rlgé) ? éllordg{“% &R(? {q‘@rﬁﬁ‘lnf‘and% {j&n%loh%y wherein
devi ce, conpid Bbdgn uﬂeﬁammttdalesrraaﬁ dbllg s@istprediifoefaiton from
for controlling the general operatlon of the term na
device with 1&‘ iefiby ofgadio menderys Jordrlivaryciorthsmehtiradio controller
r eadabl e pr
Pl aral ity of toad) €806 pRlsi R RRHHENRRAAH Bl s
system the cnmﬂebtwraﬂ:lrmomnmnidaohg dsisy esmsuwehmﬁdnngmraand relay

mul tiradi o controll er 0 ast t he .mast e
control syg?@manf'wcw@ %3?%3 tfafefhaﬁftp Ysigal Herface rom the
i nformation nﬁﬂf?ﬂiﬂfo%nﬂ‘@%r% theGadlib M desisSt em and
controlling operation of the plurality of radio

nodens; -31 WD 2007/132319 PCT/1B2007/001201 a
pR3r al iThg compurtatiprogranipipdpeitod ciaiip & 2nhiencsthe delap taleranto

eaCh of Jgraff‘atf?) Yra és%ac? o%gln GG o R ol etlon that does not

mul tirat contro e nodem i n erfa

nmodul e&hzngbal)andghaadlsmbﬁu%ﬁnecnbﬂ,ratmt| on fr om the
plurality of radio nodens for delivery to

he .
mul tiradi o Srelay seasitive mismatHon inglydes at lﬁPﬁ? difpgpation related to
| nter ! 2k, kg ? syREhrPHiO2tloll réaéﬁno%%rh%ﬁw&g?lg%ﬁ

connunlcatlng ensitive information

conman d&ssgeecmmlnmg rableg$t onb er thoredtovsiydisaimwed communication
interface 4& ltiradio controller to the radio
nmodens P€ ?ﬁ%r 8%%%5@?‘progran1product of claim 22,

wher ei n the delay tolerant information includes radio

mdem qastospiet hoRranpRdiRtdf erith 22t wHeREh thenultdadiddentroller
during a radi o nodem connecti on; and
determines whether received information is delay sensitive or delay tolerant

information.

25.  The computer program product of claim 22, wherein the multiradio controller

correlates the delay sensitive information to a time of original creation.

26.  The computer program product of claim 25, wherein the time of original
creation is correlated by appending a count value of one or more timers that
record the execution time of various delay sensitive message transmission

phases to the end of a delay sensitive message packet.

27.  The computer program product of claim 22, wherein the multiradio controller
uses 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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the delay sensitive information includes at |east
information related to radi o nodem cl ock

we Yswehsnm zati on and radi o nodem activity contp@t/1B2007/001201
nmessages containing at |east one or nore
al | owed/ di sal | owned communi cation periods for a radio
nodem 24. The conputer program product of claim 22,
wherein the multiradio controller determ nes whether
received information is delay sensitive or delay
t 8B.er aithe competenprogm prR8uct T elago ﬂ@uwberemtbg rraxlrmradlo controller
product of .cl ai rei.n the nu
Cor r of Sseests hefioPy i HLE AbpL AR T A FORRrAREN RpjgShodems
of ori girb@dh the eafié AddedBnterdfhe: MOMREY. €r  progr am product
of claim25, wherein the tine of original creatlon IS

correl ated by appending a count  val ue of one or
t Pfer s Thasempytecrparaphrodue of clagn 22i Yraersin tbafs?raﬁ@nds from the

del ay ﬁﬁl‘i‘%ﬂ{h'ovc%nﬁ@ﬁéﬁgeebe{sé@gﬁ me%ﬁag'}ﬁle%@gﬁ§nﬁﬁlohllﬁd delay

end of ay sensitive nessage pac
conput egnspivegufarmaiomduct of claim 22, wherein the
mul tiradio controller wuses the delay sensitive

ion and the dela toIe i on
s Monuhe SyBaer Brp gy o Qe SRR P2, ™ hRerathr Sombagare enable
I N or def dikbl@uRirGetiond MBI etatHBNcHaABk itied @ehhﬁlw\/@ﬁzihy or all of
actively comunicating radi o nodens. -32

2007/ 18eplwapgpirgioomdems201  28. The con‘puter
progran1product of claim 22, wherein the nultiradio

g? tr ol %P Qf 1? §¥Pﬁx‘?ﬁ LG8k 'a&{hlgt@ﬁa%tv&reﬁ @p"ﬁ%}ih@/rof active

of t e ura radi o no rou
radi o mnldemode’rhenft@rﬁedmmhire&e t@ﬁunaTklewc@mpmq)esmg
program product .of cl.aim 22, wherein the commands from
the multirafBRAAEYEFI er are based on the del ay

tolerant infa{3R} b&Hiro? @%t&ﬁ |c§ﬁ{tam%@ Bﬁ’rﬂhﬁd e tdrhfi 41 RO For
30. The conputer program product of claim 22, wherein

t he conerdradisngathe gemeadll aperationdi sabl e |nstruct|ons for
tenporarily c i ng_the behavior .of . a

the. ol or i | 9B AR ERERES thaiRla EHirdhe Rgpicdl device and
avoi di ng coamiiti@aiol @AtredYklehCéohtdeddei@iiin ahdletthimbl device for
of active radio nodens integrated wthin the term na

devi c ecorg@ﬁﬁ@qusmﬁ@agnag thepiyralaty of gadie mrodems, the multiradio control

system including;:

a multiradio controller, coupled to at least the master control
system, for receiving delay tolerant information from the master
control system and controlling operation of the plurality of radio
modems;

a plurality of radio modem interface modules, coupled to each
of the plurality of radio modems and the multiradio controller, wherein
the modem interface modules relay delay sensitive information from
the plurality of radio modems for delivery to the multiradio controller
through a direct physical interface dedicated for providing fast
connection for communicating delay sensitive information, and relay
commands received through the direct physical interface from the

multiradio controller to the radio modems.
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a master control systemcontained within the term na
device for controlling the general operation; a

wobapakiziy of radi o nodens contai ned within thecr/iB2007/001201
term nal device; and a nultiradio control system

contained wthin the termnal device for concurrently
managi ng the plurality of radio nodens, the nultiradio
control systemincluding: a nmultiradio controller,

coupled to at least the master control system for

r é2ei vilhg sxﬁéerrayf tloine B hnwhéreih dhemmnitioadie contrallee corsglates the delay

contr ol s ste controlll 0 rat .on of the
pl ural F‘?IV IVFI HP%IOW& %eop&kﬁlﬁ)ﬂﬁgfea 1§)/nof radi o nodem

i nterface nodul es, coupled to each of the plurality

of3.r adiThe BRu@RBS elaiin Bhewhsitih ithiatiine of onginal drédtionWhesrilated by
the nodeminterface nodul es rel ay delay sensitive .
i nf or narneaﬁmrgradmunr Yrdug,ofpng or fpr imersdhef Teentd the gxgpution time

delive AstRI Qs SRl hi 1
dlrectBy %§¥%§F1?E%gﬁgaceaﬁéglcagé E%ny ﬁ%%y?gw%nd fageay
connecsmmmnkmMmeﬁnmdﬁnat|ng del ay sensitive

informati on, and relay commuands received t hrough t he

t | .i.nt f.
YT e e RO IR BTRNAY
PCT/ | Be&}difive @itdRatichdand thedQ¥sslofdiumfinfol@htbnid schdd@leeing or all

the multiradio controller correl ates the del ay
sensi t Pldeiphiralityef rasho medams imerder togivpigh aeammigreation sanflicts

33. Thﬁ t%v%éﬁ S{Hv% n%hméﬁf ‘Q@&B‘?ﬁdhehﬂe time of

orlglna crea corre appendi ng a count

val ue of one or nDre tinmers that record t he execution

tBfre afchusmset fmtnsoﬂdyﬁgg debrysehditree imbssagen betsrsmtaaparents of a
phases to. t?gﬁend of a delay sensitive nessage
packetter@lfla 18CS ySBHY B8 cl ai m 31, wherein the

nul tiradi o geniHig |o?EorH§@&n¥ @&/l&@ lc8¥pled® RNSEJrhMBn communication
i nformati on and t delay tolerant information to

scheduinteréary nmluchng at ledst phecqrhpanghi deymfwlnalmszﬁ qeotteler; and
in order to,avoi d comuni.cat. confli cts

actively c o%ﬁ%‘ﬂl?}a&op élgerfaclg:)i)g l%S.congq‘%)se fb lura??y ?f interface
conveymdgulds| @yiplee s edch\oE the Plafaliit dﬂﬂnﬁﬁhm @Bvices and the

¢ onponsg]r}trsoll?ei vr?herem the interface modules relay delay sensitive information
from the component devices for delivery to the controller through a direct
physical interface dedicated for providing fast connection for communicating
delay sensitive information, and relay commands received through the direct

physical interface from the controller to the component devices.

36.  The chipset of claim 35, wherein the communication interface isolates the
delay sensitive information from other information communicated by the
plurality of components and the controller through a master control system of

the terminal device.
37.  The chipset of claim 35, wherein the interface is based on an I°C bus structure.

38.  The chipset of claim 35, wherein the interface is based on a SLIMbus bus

structure.
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term nal device, conprising: a plurality of conponent
devi ces coupled to a commopn comuni cation interface

wo nobushzng at | east one conponent devi ce whi chp@BIB2007/001201
controller; and the conmunication interface being
conposed of a plurality of interface nodul es, coupled
to each of the plurality of conponent devices and the
controller, wherein the interface nodul es rel ay del ay
sensitive infaormation fromthe conponent devices for, .
déPi veymethod for copglating delaysepsijsrniorgatiirto the Hipgjof griginal
interf . ' -providing. fast connection for
connun?%%?gﬁgﬁgg%fﬁggéggﬁgéﬁ@ﬁﬁﬁh formati on, and rel ay
commands r eceatnegla tessage badkleeindi seading dphiys;i cal
interface froqmthe controller to the conmponent
devi ces. 36!“1Wg‘gcarﬁq‘bg‘est‘gr@ll 3 %‘?nﬁf‘%eviﬁﬁme)r ein the
POWWU”'Cat'9&mﬁﬁ@9&ﬁﬁ§&m6&%Hﬁk§§,49@nb§@k%¥mﬁ%ﬁﬁb§ﬁ¥ﬁwhe
i nformati on fromother 1 nformati on conmuni cated by the
pl ur al clogk sifgnadompibareinterfana dovmgdbnsandingalevich toagéeewing
mast er .control syste f the term nal device. 37. The
chipsege%?e%¥ﬁPW¥§§?ghﬁ%rein the interface is based on
an | 2C bus gpped@ing! When &8 intéHecettcHned availalik ahBnd@ber of clock
wherein the intertface is based on a SLI Mous bus
st r uct ulses cogntedy thgonessarrpokearthespodng deicgl  39. A
method for GARRElARL M IRlAYAERETLILY fod 0L TRIION TO
the time of orirgirn creati1on,~1n a’sendl ng device
conpri si ng: saidaqy ot the sERBEYE Vs Hetmdstage paekd itéthe receiving
device;, initia inqﬁ% clock signal in a sending
devi cedCHERMIRSIGE INATR%e sendi ng device, a nunber of
cl ock pul s 8o fiaffbefbPbiShanlunt Nk bndf e BBl A
coupling the sending device to a receiving evi ce
beconesomaplatelatsceayedippba dicayingdearcet he i nterface

becones avail abl.e, .t he nunber, of c] ock | ses counted

Do e moee Ay e Tyrbe o clogh af ke shapRiled Te MORAES Facket
br oadc agbivedin the @bel s 8&ne; ng devi ce, the clock

signal ; sending, fromthe sending device, the nessage

packet to theuntiagaingmbgr obdoskcrulspsiua] @ pecesipeinfthe eeceiving
device is available to process the message packet;

appending the number of clock pulses counted to the message packet
received in the receiving device;

processing the message packet in the receiving device.

40.  The method of claim 39, wherein the message packet contains delay sensitive

operational information about the sending device.

41. The method of claim 39, wherein the sending device and receiving device are

included in the same wireless communication device.

42.  The method of claim 39, wherein the sending device and the receiving device

are at least one of a radio modem and a controller.
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counting a nunber of clock pulses until the nmessage

packet is conpletely received in the receiving
waolsmraeziappendi ng t he nunmber of cl ock pul ses EouEB206 /001201

to the nessage packet received in the receiving

devi ce; counting a nunber of clock pulses until a

processor in the receiving device is available to

process the nessage packet; appendi ng the nunber of

cl ock pul ses counted to the nessage. packet received

i 13-t he Thewmethpr of clagy 3@ ewheseipdbe ecpiyingrevipsdisergibe pumket of

in the Lyl ' T cl gi

wher o1 f0Th e 28pBTEE e essd @ SholEh 0ok Ffficihen the

oper at inessape padker wad érigindlyautatédia the pehding dbedece. 41.

The met hod of claim 39, wherein the sending device and

receivj devi.c re_.included in the same w rel.ess .
Fhmunt BapeRe aloRise 39sherhabs e Ve AP BEation
wher ei foridifeSRNAE RPsABY hakePRbradi8o FEARIME APesPENITS the
are at | east one of a radio nodemand a controller.

- 35 WOeR00iz/des819 PCT/ | B2007/ 001201 43. The net hod
of claim 39, wherein the receiving device uses the
nunber of clock pul ses appended to the nessage packet
to determine a tine when the nessage packet was
originally created in the sendi ng device. 44. The

nmet hod of claim 39, wherein the receiving device uses
information contained in the nmessage packet in order
to fornulate a response to the sending device. -36
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