MULTI RADI O CONTROL | NTERFACE ELEMENT | N MODEM RELATED

CASES [0001] This international application clains
wepaonsizy7to U S. Application Serial No. 11/ 43d¢cw882007/001193

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

| NTERFACE ELEMENT | N MODEM', which is incorporated

herein by reference in its entirety. BACKGROUND OF THE

I NVENTI ON [ 0002] The present invention relates to a

system for managing nmultiple radi o nodens i nbedded in
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continue to proliferate in the global marketplace due

t BNTERRAGEJGLIBMENTY MMt swhieh homkomresteg zar¢inpy geference in
the comruni cation . and the functionality of the

dUVFREEY These wirel ess communi cation devi ces (WCDs)

have becone comrangl Eée Egﬁ EEtE m@m busi ness
use, allow ng usH i oi ce,

text and gr aEhi cal data froma nultitude of geogr aPhi c
| B982} ons. Thepressrtinvicaben BHedo Aoy KeM e Mapggangpultiple radio

g?@?ﬁglpg ﬁ%(ﬁe‘ﬁ%%d PR Hheld cg{n’ﬁﬂﬁni&ftﬁﬁl{ﬁofch,%’?gsﬁ%é: GP¥&fically to a

transm ssion di stances, eac
sinirgdib s onlesli sy stbinefof swhedidmigayduapp ofeativoredio fodod] so as to
Cel lLular networks facilitate WCD conmuni cati on over

| QY CHBBYPLARPRECUNRHS. These network technol ogi es

have commonly been divided by generations, starting in
t Be | aDescrpyion of BrigipArtyy 1980s with first generation

(1G9 analog cellular telephones that provided baseline
vi91083] conmuModatn sonisty has quislibr adogiedi and besemieu¢lzant upon,

tel . M i. | e.of i del
e et AR s TR R EBIAAT: Bk, FHRAGKG Cptces
Mrdéitihu8 tdPEéliRane s ihe giobabperkaiacatdud dtediological improvements

in both the quality of the communication and the functionality of the devices. These

wireless communication devices (WCDs) have become commonplace for both
personal and business use, allowing users to transmit and receive voice, text and
graphical data from a multitude of geographic locations. The communication
networks 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).
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and 1.9 GHZ in the United States. This network
provi des voi ce comruni cation and al so supports the

wd t@nssmsssi on of textual data via the Short MassE@E2067/001193
Service (SM5).SMS allows a WCD to transmit and receive
text nmessages of up to 160 characters, while providing
data transfer to packet networks, |SDN and POTS users
at 9.6 Kbps. The Miultinmedi a Messagi ng Service (M),
an enhanced nessagi ng systemallow ng for the
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sonme of the problens seen in |large cellular networks.
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instigate a Bluetooth(tn) network. Instead, a

pexanzile of;/a gforidrauge werelghs mhndepWrcathﬂggmamg@cmptwe i the
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with up to seven "active" sl aves and 255 " par ked"

stdditéenal pewenheosling, o usstelaanuns aghvely nsdgate éﬁilvfﬁ@otbf oBgtwork.
t
S#ng{ﬁeg , ?glu%pgrem(/{%r v&ﬁﬂfn ﬁ)%ﬁa%ng\f%%?@%%ho(%th %%g(ﬁr’latlcally

N I to ay sy
afodmvisidiwbilr greulp extlet! we‘pioaét”t Anb elevive nay prorabdledtself bete
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devices contmually switch between various active communication and power saving
modes in order to transmit data to other piconet members. In addition to Bluetooth™
other popular short-range wireless networks include WLAN (of which “Wi-Fi” local
access points communicating in accordance with the IEEE 802.11 standard, is an
example), WUSB, UWB, ZigBee (802.15.4, 802.15.4a), and UHF RFID. All of these
wireless mediums have features and advantages that make them appropriate for

various applications.

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

resources for providing enhanced functionality in WCDs (e.g., components and
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exanpl e), WJSB, UWB, ZigBee (802.15.4, 802.15.4a), and

UHF RFID. All of these wreless nedi uns have features
w@pg7ashsant ages t hat nake t hem appropri ate f orpPeBIB200001193

appl i cations. [0006] Mre recently, manufacturers have

al so begun to incorporate various resources for

provi di ng enhanced functionality in WCDs (e.g., .

conmponent s andsoftware for performng close-proxinmty

wi rel ess informati on exchanges). Sensors_and/or
s sefhrae SommeyiopaIngsdese so By Wirelers informaticscaxelanges). Sensors

' QE@B{:&%W lnt'a% Be ﬁs‘%@ér&% Vlé%ai &aéléé}&‘xﬁc%fd}ﬁl\éubﬁ‘}é% Y8edce. A

user proximty
a'trm'lsagtlctd‘tmay 1ﬂ)06|3)ea1tusamh(ﬂﬂxjng ttlten(WCg) in Ibmxtnak}etoal target almmg
or sweeping the device over rinted ta

{
3%@&@@3 PRI DAt RIGEFSS aw%&f e Hewge pikyAgrinted
f fa%%ﬁ QBCYmE e Mdchings %{}daﬁle(t&%h% ies @flé'lﬁasrlﬁgllo(ffealenc

nication, optical character recognition ( and
v aehtfisation mamoy hefsa -ufl (IR)seainumtation; epticel dnacacmgfwegmidon

S&?@ﬂ ﬁtgi REC us&% :I))e%qu Gkl i(f ch'g}llﬁ,glﬁa Ig{aeggﬁt:}cp {}:g%%}ngéare used to

ug@itkly iRRR GbsiRAMhfofmARILh &CthE WECH VAR UE MRlieBd Ed?9ndnfal entry by
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ex@sl ary communi cation features as possible into
wi rel ess comruni cation devices in an attenpt to bring
pEOeO7T ul , " Beviab Mandfviuces atccontmiieg to iDearpomée as many of the

|ncorporat ong- range, short. e and machi.ne .
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conmmuni cation device to flexibly adjust to its
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ue comuni

SFERLBET T Rl 0 e iR MELRRN Tor Bn ERERNY” Al

I @drﬂﬁhufﬂcﬁ@dh &aMaRLD ifleriblyoatiusd B3 itOfsrouadings, der dxahplgne

device, it is foreseeable that a user wll want to

eppNBYNIgAEEDath Withg WLHAN proeERAiRA angfadHuptepihac Ppgmunication

d d F |
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SHéNidd, arle i1sde¥atdy Biat HUSER N Svadlt fof 2RO a WCBIte $§ full potential
medi uns., A user may use nul tiple peripheral

when replacing other productivity related devices. For example, a user may use a
high powered WCD to replace other traditional, more cumbersome phones,
computers, etc. In these situations, a WCD may be communicating simultaneously
over numerous different wireless mediums. A user may use multiple peripheral
Bluetooth™ devices (e.g., a headset and a keyboard) while having a voice
conversation over GSM and interacting with a WLAN access point in order to access
an Internet website. Problems may occur when these simultaneous communications
cause interference with each other. Even if a communication medium does not have
an identical operating frequency as another medium, a radio modem may cause
extraneous interference to another medium. Further, it is also possible for the

combined effects of two or more simultaneously operating radios to create

intermodulation effects to another bandwidth due to harmonic effects. These
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Bl uetooth(tn) devices (e.g., a headset and a keyboard)
whi |l e having a voi ce conversation over GSM and

wo rloenssii ng with a WLAN access point in orderpdmwiB2007/001193
access an Internet website. Problens may occur when
t hese sinul taneous communi cati ons cause interference
with each other. Even if a communi cati on medi um does
not have an identical operating frequency as another

ﬁfl um a radi o nodem may, cause extraneous
IYpoaResH ér@YtCau%wa%wsw‘@ag ihthe peguingd retrangmisgiogof dost packets,
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Vahbild $e GHIRTRY th‘é@lt}ﬂr@a{bt Uﬁ@héﬂﬁngs&nﬁﬁﬁhs 1Y ef@fonment and control
function sinultanéously w a negligible inpact in
perflomaginmeso thigtantesfetenen lghnmmrmmb able to identify and
understand the functionality of each wrel ess nedi um

and shoul d be able to quickly react on changing

conditions in the environnent and control each nedi um

so that interferencSUMMARYOEENVENIMMIRY OF

I NVENTI ON [0010] The present invention includes a

t ggoional gﬁbsemmheﬁ ifRIRIBE 8 WrmPas REhEdN Eofiipu ?Irogram
for agi ng the sinultaneous operation of a pIuraI
oFYsteiHad b oranaginedhe HmuijaneamepuRtE! eaplunaly of Fadio

?rgaﬁléfﬁ's %ﬁ’ltbl g&dﬂﬁ}{lﬁéac{fiplf cger%? F)%mdl bcatl f t\%}?efs (0 Ibf: (g)eranons of

C Ghitisé f:ﬂdlcsmsti@m Al $ be Idﬁé@@l’(&in&dllédllﬁyoa t@iradioR odrs18dyS8f also
devi ce. [0011 The multiradio control system (MCS) nay

i ttegrated to thesamegpieelpssidericadi o controlier (MRC). The
MRC may communi cate with each radi o nodem t hr ough

ellQ(Héi a corhenuttiedierronieleystand MOWmay ingludnet lyastenal
t
o PRRG Al RY: Rharcl) MERREGIP bR S o padig odem

through either a communication interface common to the general control system of

the WCD (common interface), or alternatively, it may utilize a specialized interface
dedicated to transactions 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



dedi cated to transactions of the nultiradio contro

system (MCS interface). Wiile the comon interface may
wheiasd1i o convey i nformati on between the MRG@nB06% 001193

radio nodens, it may suffer from conmunication del ays

due to ordinary traffic in the master control system

(e.qg., traffic fromnultiple running applications,

user interactions, etc.). However, the MCS interfaces

directly couple the MRC and conmuni cati on resources of

t heovided byamd onmpradf thevptunaity af widia madens  gichangsfocgets yring

sensitive operational information and control comrands

A f%ss of master control systemtraffic. Delay

;
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[0012] The MRC nmay use both delay tolerant information
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Wi rel ess communi cations to determne if a potenti al
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?ﬁé?ﬂ 1%§1r drk‘l%x?reen'i% d%he Qﬁly A thdse CORM 'nHngg b 'sétﬂl?l%:ﬁg%ethe

eri ods 't hrough commands i1ssued to
r esth@oniderface sWteinethaMCS intedfice sl steineshichasmiaticsedanly to
be sent through the conmon interface system the MCS
i PRIVEY 28 cdedgis Teamtiva A TeImaton fagy BERv s ao%rfg?t fotchhyesn thg MRC

del Pe gﬁﬂé .h{oidgﬁﬁ gﬁﬁk%gﬁg:}ng@ FronBYy RirhbfiSatordivetifehd caused by

route between t the radi o nodens that is

i othentearfsaciiona iy the omsten cerdtal oystouer head caused by ot her
transactions in the master control system DESCRI PTION
OF DRAW NGS [0013] The invention will be further
understood fromthe follow ng detailed description of

a preferred enmbodi pERCRIPTKON OF DRAWINIES On Wit h
appended drawi ngs, in which: [00I4] FIG 1 discl oses

aog¥EnPl ar yhWMovehsSwiPRR! fithQNAle R4 HRIMBRIfollowing detailed
i ncluding wreless conmuni cati on nedi uns of different

ef¢senptioncofraaprgterrefl @mbbfinfenGtakendi serljwention avithoapperded drawings,
dﬁﬁ&ﬁ&ﬁﬂion of an exenplary wrel ess

[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 structural 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.



conmuni cati on device usable with at | east one

enbodi nent of the present invention. [0016] FIG 3
walkmehsses an exenpl ary structural descripti ore@fB2be/001193

Wi rel ess communi cati on device previously described in

FIG 2. [0017] FIG 4 discloses an exenplary

operational description of a wireless conmunicati on

device utilizing a wireless comuni cati on nediumin

accordance with at [east one enbodi nent of the present

i [00a8L i on. [ BS3.&] disylases 8n @peyatienabexagpple plerein diggference occurs

ex | e.wherei.n,lnt.er r V) AR AA

T il i BB R R G PP i e sl el

WedrBmassatsndavivecat i on devi ce. [0019] FIG 6A

di scl oses an exenplary structural description of a

W08YESS CORIGHAC k108 AR \ekEfplaRCdttidiuig d@sdFiptionlo@idivareless

controller in accordance with at |east one enbodi nent

otommunisatiaredeviderivelnding g mylopdy| confrallergB aggosdanss agthaat least

fﬁréee%rﬁﬁd%'rl%@dofﬁegﬁrﬁeﬁ ﬁ,llvegﬁoq,lgr am of FI G 6A including

Iradio C er ‘and the radi o nodens. [0021]

06, & Bl SBRlo SE TRl o MRES AL PRttt e
MlchidiRth® nfe@ithdielcofirolldt aA8 BRI didGEodehdsh at | east one
enbodi ment of the present invention. [0022] FIG 7A

dgpghpses ApEXRBLab¥s 3hekGhihl oERGhAIRIS AN dta wircless
reless communi cati on device including a nultiradio

comhmohicatyst davideringlodiog d amderadio dongoli¢ransecapdance with at least

enbodi nent of the present invention. [0023] FIG 7B

d?%%?%%%@mﬁntrﬂﬁrﬂée Q)‘Efeé‘?}né’ﬁméan uctural diagram of FIG

7A including the nmultiradio control systemand the .

r K928 rmderrEI.G-ﬂ@‘o@a?losreqS@ CFEMPIRBCIIRIS Bl JRSIpbip o4 yvircless

o r‘ o .

QR BREHALIAR 2 F ol Sy ST AP GbAR with a

akagronaremboudintent af thk aestntomeenaobodi nent of the present

i nvention. [0025] FIG 8 discloses a nore specific

ep@np] e of FI® 7RudistloszRalmdry deaiied stheeiralndidgrin of AIGCIA

[0026] FIG 9.discloses an exenplary infornmation

pHIE ng the Bludtiragiolc ool system and the radio modems.

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

least one embodiment of the present invention.

[0025] FIG. 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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one enbodi nent of the present invention. [0027] FIG
10 di scl oses exenplary timng diagrans for wrel ess

wo a@7a3nodens usable with the present inventi opcT/[E2088]01193
FIG 11 discloses a flowhart explaining an exenplary
process by which a nmultiradio controller receives
information froma plurality of radi o nodens in
accordance with at |east one enbodi nent of the present
invention.[0029] FIG 12 discloses a flowchart

e[@@ﬂ&] |n: ng BIC.eXedisslasesa Sowekaserpleinmeen exempleny pragsss by
oS Bichd aficdI RARRoUS, R b blorlcy CR - ABHBHE WHBER pBrential

ogshiReTRa ity Rt cafarich &vifhr £ $bt orierenebvidirnent oDEBEREdERT idkention.
OF PREFERRED EMBODI MENT [0030] While the invention has

been descri pESCRIPITN OFEPREFIRR DD 'EMBOBRINMBNT
changes can"be made therern w thout departing fromthe

SRiosbf and W}QEQb@anEﬁ}ﬁm‘ lﬁg 88 ARerilR i ??&Eﬂr&?éinﬂ)d’ﬂiﬁlgﬁs
appended cl ai ns. . Wreless conmuni cation over
dvdrfoeis ehangee nanbi madlq thereievior slepgrong ﬂrpmhmmrltm}d scope of

th t t t d
e 25 o e S el G B APesat e SRR vor ks, cach i th

dlfferent advant ages r di ng eed, .ran qual ity
(kWY slessdionupymieapn 0§%rcfﬁ?fg ‘("élFFgB‘ib‘F%‘)“ nedyorkSThese
characteristics will di ctate t he anpunt of information
t W81lhmy beAtWhksmay peidl tfagsmit aBe E30¢ivEdnigapatian ovgRa Widarray
d r I

8%@%&1§%m IB&%%%B% gﬁq[quso%m%}{ @Rﬁgﬁg@é rga\%va% eg?égggcﬁﬁg speed,
t bapes qnfaht\yl (El&bleaﬁreﬂ&(bnl)ps'elcﬁmty[(&%ﬂ]ngb ret¢. NEheax ahgrh@eristics will

pictured in user 110 posses WCD 100.. Thi s
d@ﬂaéf‘ethﬁa?l%@t %fﬁ?foﬁ‘i“ﬁtgo“f@@rﬁl%y ‘B"a@‘i‘“&i‘&qdl tRRAFCoRdRE drfice, and

e AulRfof} o@mhﬁ;fm%yﬂ £5nsRAC h1@81 ﬁwl‘MdE?L eﬁgiayn §RADEY and

p mop or laptop conputer. Contruni cat i ons
( NRCt id@Behrcisneitudarionartypes of Wnna}esqaanerkst ype
i nteractions wherein normally only the scanni ng device
r O3y es it b thwexdnpie pickasd GeFIGMDuskd 016 pessssssOWER 100. This

120 via shortrange conmruni cations. A transponder 'J‘ )
seRrigemaybe wgrhlug drophbastfesediylaa Hapdset tolaguRresgigx device such
C )

SPLEBEU R FIHAR IR NAEI CDRERRaLons
t (NFQY h?rﬁ)spdndevarlo'ﬁb dsaspoypasypd infaradtions ediersn m&lﬂlb’ yonly the

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

range communications. A transponder in source 120 may use the energy and/or clock
signal contained within the scanning signal, as in the case of RFID communication, to
respond with data stored in the transponder. These types of technologies usually have
an effective transmission range on the order of ten feet, and may be able to deliver
stored data in amounts from 96 bits to over a megabit (or 125 Kbytes) relatively
quickly. These features make such technologies well suited for identification
purposes, such as to receive an account number for a public transportation provider, a
key code for an automatic electronic door lock, an account number for a credit or

debit transaction, etc.

[0033] The transmission range between two devices may be extended if both

devices are capable of performing powered communications. Short-range active
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an effective transm ssion range on the order often

feet, and may be able to deliver stored data in
wanmungm1from 96 bits to over a negabit (or 12BcKiyZes)o01193

rel atively quickly. These features nmake such

technol ogies well suited for identification purposes,

such as to receive an account nunber for a public

transportation provider, a key code for an automatic

el ectroni c door |ock, an account nunmber for a credit

ocomsthicationsndfdnslades applicatipppwheremithe sendingrndgpesiving devices
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déVi ces are cap
C@ff&tﬂb@ﬁhsrﬁi’s@on thgetofammocanw wemmwrwrwsawm eldd@ccess
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e?)%: HahdrARedRYh B Wi Gs4S8 0 1O%Qhﬁ%@?e@9vé"ﬂr%rf(§ﬁ%swn G of the

ective transm ssi on range a Bl uet oot )
U R e s/ Hdfohs, "Iéiltcduratumes sxpcmeiy limiited ifithe ws¢r isffor example, strolling

i nfor t|on to con is unlim d e ce t that .
| il Sopoisg eaLGSTIRE opR ardreet | gl cogiplpxity of
| $hedd fiterRsEhdrR6ikis Vzﬁidﬁt[&ﬁﬁf%é% ém) Ireamgai BfestabBsHA®E B5ifal
p0|nt This duration is extrenel y limted if the user

i somfeomreboa\fvfﬁll?él 005 whaxhl mayybe tmpma@d léthgrﬂmp inregyy ghaV icesogueued

Wﬁ%@g""%{e IEV\@ Saf{ e%t%ft()%gﬁ}g Pu%a 81:%6?309%{{1'[ gﬁlﬁ%ef?%cmfa ?rgnsr}ﬁsswn

I 84k bEthebOn@&bAR dedhdt B8 thetetlimdlogyOMitemby BA fiot MR to over
100, which may be increased if there are many devi ces

qé@h@d for service in the area proximte to the access
point. The effective transm ssion range of these
n¢d0ddt ks depemgisangn netveorkebirae oepd, to arayideyirtballyf wwniegapted

i o 0 R o OB

C QYR8 9&lay ParidlElorafinidafibsk teasedionddiofldeidt iWhBe these systems
satellites are used to relay various comruni cations

t prgrextremebyrfyngtinnel iedise officbesysisatsare 9Bereehargadeon a per-minute
i
e%%%srlse {SEL}‘S'&‘ flld)n ﬁalj 1gaﬁhmigtaﬁc?1t18ﬁﬁ ggrggﬂ%? gatﬁ)ﬁ%&lsfgﬁgiaé ﬁ\g {reless

arged on 0 user
| Metrelf dﬁ:@es@)ﬂ diF drtlﬁﬂahe mlgaragsﬁs dJovtrigiathasd gyarafseaudeaadditional
W reless Internet access). Further, the regulations
c Gvaheadgfor hetl dhesysstsaang neayides.Jenking e ase eggﬁwat% fmore
bot Npdbsnisers and providers, neking the use of these
systens nore cunbersone.

[0035] In view of the above, it becomes easy to understand the need for a
variety of different communication resources combined into a single WCD. Since
these types of devices are being used as replacements for a variety of conventional
communications means, including land-land telephones, low-functionality cellular
handsets, laptops enabled with wireless communications, etc., the devices must be
able to easily adapt to a variety of different applications (e.g., voice communications,
business programs, GPS, Internet communications, etc.) in a variety of different

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

[0036] As previously described, the present invention may be implemented

using a variety of wireless communication equipment. Therefore, it is important to
-8-



[0035] In view of the above, it becones easy to
understand the need for a variety of different
WG QeuuB13gAat i on resources conbined into a singl pcYME2007/001193
Since these types of devices are being used as
repl acenents for a variety of conventiona
comruni cati ons neans, including |and-land tel ephones,
| ow-functionality cellular handsets, |aptops enabl ed
with wirel ess comunications, etc., the devices nust
bendgsitend Be éa@muywaa@tptootScavaﬂabé? foesgr b0 brfpreexploring the present
H‘R’ flt‘foq’lt l}poré%églﬁi)lg m tHé) %a%g of w&(:(@i"e%l?&%otr %Hs%k Ririheld wireless
prog communi cat1ons, etc.) In a
vdm&tsythefmtdgf‘afeardamthaﬁmlvngr@pmmntnes ((f&h@de@(fef p’>ls¢ an important role
aut onpbi | e, outdoors, arenas, tc.)
Wi [PISENING TRREASHen Bebweddls H@%@%}arlﬂge%’%@g gerdecs-
descri bed, the present invention nmay be inpl enmented
ubl0Agl a var FKE2 discloes an exemnplommedudartl iyt & winelats.
p rﬁ%{n%cgt{lon (ECth A %t%%ebﬁgr% gﬁ{v%}l (ﬂ'? 1@'&3) 1100 is broken down

communt cat1 on S avai user

exipd fodiigs fdp@esbﬁtﬁ%ethé fiine el aspectsfodtheedexigel €Thdse fiidddons may
case of a cellular telegmpne or. ot her handhel d
wbg erEEIed By theyarioup eombinalddng0d Qoiluers 2Rdien pardyare components

C@@é?&&iﬁ di&s. of the device play an inportant role in
facilitating transactlons betmeen the transmtting and

Vi ng dgyi 0

e@@ﬁ%‘ ary n@an ({U(P ;.][01 rf:: l%es V%le Oé)l%gaélgﬁ ?% Frh%‘udr?vget Irg)uts may

dey/fecEived &bhﬁva\ﬂﬂoﬁho&&&n@&ﬁsﬁﬂbludmwnhindwcm 11042 eiksmple,

br oken down into nodul es representing the functiona

a@&‘éﬁelf“sncéﬁelt% medyle é20 mar && Yarious tashBIgHeskgavn in the art to sense

[

s BP e lorbaf RS e AR e RS SR Rlrgpmee of the

Contlesd cdmduﬂneatﬂ)h(]iemegu Cahtesl mdsmﬂ@bm atdrpretsahedehiata inputs, and

devi ce. ut.s m rece| various. o

BB, WAVl U RS She B TEBQQHJ;SF@% 100.
interference senS|n9 nodul e 220 may use varj ous

t BOBN ques kammrmicatippemegule 230 wepperaien allafdhggommunications

ek §E£t9 BFWEI?'IOO NhEk cﬁ{rr?ﬁlcﬁd’\bt %Un'ﬁnﬁllﬁgatﬁjnfs Sfddule®30 may include,

nsm sSi on range e W reless conmmni caton
dﬂw bﬁﬁnpl@plbhg-@ingﬁmdmh&lnﬁﬁommwtﬂe 233 shbiesagdabmmunications

| np @é? Qﬁ%gﬁpégé E%ﬂg@edgtg ({Su%b%{ﬁc(%nt "0l N?&Wg%gmmcatlons

nBGHul@ 238 gtlhﬁ%% Rﬁﬁteﬂl&% sé‘l& kno‘afllet:» RErec OB A AARHO BB different
aspects of shown in FIG 2, comuni cations

nyged & cZ)Bﬁnmyat]on(ftqmdbqth local and long distance sources, and to transmit

data to recipient devices within the transmission range of WCD 100.

Communications module 230 may be triggered by control module 210, or by control
resources local to the module responding to sensed messages, environmental

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

[0040] User interface module 240 includes visual, audible and tactile elements
which allow the user 110 to receive data from, and enter data into, the device. The
data entered by user 110 may be interpreted by control module 210 to affect the
behavior of WCD 100. User- inputted data may also be transmitted by
communications module 230 to other devices within effective transmission range.

Other devices in transmission range may also send information to WCD 100 via
-9.



for exanple, |ong-range conmuni cati ons nodul e 232,
short-range conmuni cati ons nodul e 234 and

woBehiifs17 eadabl e data nodul e 236 (e.g., for Ne&3B2007/001193
Conmmuni cati ons nodule 230 utilizes at | east these

sub-nodul es to receive a nmultitude of different types

of communi cation fromboth |ocal and | ong di stance

sources, and to transnit data to recipient devices

within the transm ssion range of WD 100.

Coomuminratiorsnsodnbe23 & ag@conte) niseluterd 1§guayechubs thapimferpiation to
t he

dul e 210 b I I I
R P e PO U SIRL G5B REAL d Bei:
175555, ABBlRkooRt a2 hoa o et et
ayoihi:e ,aﬁ;'ilﬁ:gﬁ@l‘fst dd g €08 n’fﬁeswgblgtbaa&!ls%}t He1uds 8Ensbk)

to receive data from and enter data into, the device.
Thgerfbaes ugihities, ederpyeters edatal qpplinationbecté. nanskpaebe thvoked by control

cont.r ol dule.210 to affect.ihe behavior  of 00.
(b2 3k ol rar Pt B P BB Rpaba e in otk suppty
C HTBMHt oAk RIS cdgth&luls3Gn oCDtlner devices within
effective transm ssion range. O her devices in

L [@AS|N SSi 0PIk BNGScIHRY aﬁleﬁanaglggstﬂue&%wdupafwm according

100 viacommuni cations nodul e and control nodul e
2 ifameybahimen of hespriesehbd mvantiaprthatondyeba wsed $¢ amplegientghe

er..in f dul 40 for t t :
i S L S ar SRR ELC Pt
has AV Sveddl HdShiceSfet RN E ABRROWE & FITNS, prdct¥sbt 361Dis coupled to
These applications may include sensors, interfaces,

uedminupisstionsrseeiqns 31 @r:l2, 320 andaifl iPeeaepwnd 00 atay be igplpmented
may,, be invoked.Db nt.r ol I O.cf .
e R B S PRy SRR ing sofvare

t ifsBustitpp kirddih@ndiméry330t o requesti ng nodul es in WD
100. [0042] FIG 3 discloses an exenplary structura

| po0anf of WORNRO 336 sk dhdledd Anddin 86dResineRbEy @(Al%/l?}&ead only
e

present invention that may be used to inplenment
f meotonp (ROMyangfortflash msmerarand gioresrinioragtien g the form of data and

described in F 2. .

GSOFLe ShopdherlfotRaetkhBl fRbin Ao MR, O BUSA Gty

C @i¢Rloedl 33@mEa P Buuociatedorish Sl @sstdhfk coddpdnedB 0 Irbunddiition, this
340. Processor 3 [ enented with one or re

00 b I
niete SR dedsEsated wﬁﬁ%@bf%%gﬁ%%s&a@o@wk @a{@Rase pPhgbusiness
S QEABIRE Forl RRIIMAE 1, §ored in memory 330.

[0044] The software components stored by memory 330 include instructions
that can be executed by processor 300. Various types of software components may be
stored in memory 330. For instance, memory 330 may store software components
that control the operation of communication sections 310, 312, 320 and 340. Memory
330 may also store software components including a firewall, a service guide
manager, a bookmark database, user interface manager, and any communications

utilities modules required to support WCD 100.

[0045] Long-range communications 310 performs functions related to the
exchange of information over large geographic areas (such as cellular networks) via

an antenna. These communication methods include technologies from the previously
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[0043] Menory 330 may include random access nenory
(RAM, read only nenory (ROM, and/or flash nenory,
wap@7assies information in the form of data angcT/i1B2007/001193
software conponents (also referred to herein as
nodul es). The data stored by nenory 330 may be
associated with particular software conponents. In
addition, this data nmay be associated with databases,
such as a bookmark database or a business_ dat abase for
sdersaibed hg to dfmiln additien tq peissjoicrromyBYRiGHioas toarpvadhiMd),
stored by nenor.y .330,i ' r Helg) :
o eBleu SRS 21 BB Bl 3} AR e
C 41010 ﬁ@,gggh PGerkeal Packed ;Raﬂi@ Seevioe YGBRY) sekgions anslfcarifigyersal
menor may store software conponents. that control
t w@%%gﬁmcp@mwcaeemr%wwsg %@ioaﬁsiésfegnsﬂf}geszo

?E%Pghglgicammergéﬁﬂ%e Y t?&sﬁltito(fn%_ré&fi\'}é’ﬂéﬁagééﬁgﬁﬁ a8 biort

Ing a fir , a service gui de manager,
berksuging sdatic@MS) messages and/'nf mobimaiagessagmgdenme (MMS)

communi catiqns utilitjes nodules required.to ort

WSS eEs. MoRRSPS RIS ahd e EgRR Hoed pisidions 8T BRY BF ms

f UBGH6RADL bR B Rlrel AbdIRRNEPFHIRg PhridudfiOHgRnk® BorB¥@hications
| ar ge geographic areas (such as cellular networks) via

amediinen rhessibspstansmman forneiaowplerde hiadie mademg @aabled for various

tech ies fromth i ous| ydescribed 1Gto 3G |
bR POl ST EGo BB Cat f ons (e.g., via

o045 | o aAcE BN loRETHI SoquR oS SLER: alerlively
Cehghtg fsaeﬁllﬁﬁa?;%ﬂ@ér@ moRl0 seFarkfeRRPhnSQ8S 1095 A 300, broadcast

Uni versal Mobil'e Tel ecommuni cati'ons System (UMIS)
sessivons3 12Allows WORgL00dn treeive tnansthission oressageovigayediums such as

RSk B AR Qo RS SR Rl B e B39, piga
n}‘&'uﬁid‘@@a@qa@ﬁl? gﬂABg e&E MHeSEtrAlYRsi (TR S8R AR Senchded so that only
di scl osed in 3,

) ] ~ 3, Long-range communi cations 310 may
becrtrdmpesignhtask reemieing devippsanayassgssttberar iy paen ¢iyent, and may

vari.ous l.ongn c .catj.o ' T
Tt nA O s A6 RSP Shep, g
f efcewa tha3t SrahytpieSion anldang ifamggionicoaiad®d within the transmission
connunication.,g0046y As a subset of gong-range )
cignlip daicrmimg iBthe devipe ispeBpiad < By BpHEFa e GoHEN g s in the

'3 %%Q%r g Cgg%)%ﬁuﬁi@ﬁﬁ{ngg‘fb,»br&%gﬁ%&gvetrQ’; P A4 58 O8mprised of

one or more radio modems utilized to receive a variety of broadcast information.

[0047] Short-range communications 320 is responsible for functions involving
the exchange of information across short-range wireless networks. As described
above and depicted in FIG. 3, examples of such short-range communications 320 are
not limited to Bluetooth™, WLAN, UWB, Zigbee, UHF RFID, and Wireless USB
connections. Accordingly, short-range communications 320 performs functions
related to the establishment of short-range connections, as well as processing related
to the transmission and reception of information via such connections. Short-range
communications 320 may be composed of one or more subsystem made up of, for
example, various radio modems employed to communicate via the previously

indicated assortment of short range wireless mediums.
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receivers 312 allows WCD 100 to receive transm ssion
nmessages via nedi uns such as Anal og Radio, Digital
wok@easBioadcast for Handhel d Devi ces (DVB-H), p@&i/gg20e/001193

Audi o Broadcasting (DAB), etc. These transm ssions may

be encoded so that only certain designated receiving

devi ces may access the transm ssion content, and nay
contain text, audio or video information. In at |east

one exanpl e, recei ve these transni ssi ons

WCD 100 may. r. etr :
alP48ke | nf Showrangs BB aYise dthialseidspicted in FiHsHimeay pRvide

HERAn Ry BAERIT e o e SRR S LAY B o
Cc RO niFoaéianiise, pidhesdor 660 aagiconteclshuersngelidputalgvioe 340 to

conprised of one or nore radio node utiJized to
r 8eusrafe RE jgnalssiop agivapp sy RELY ARG Aty P ay gy} control the

?E%%{)tﬁ%rﬁ(éﬁ%rﬁ%mﬂ LA REIBNRnSAdES GREPMRALAhS {@hning methods

vol ving the exchange of 1 nformation across
s fimrrtadisgyechine-eladsise datawlat gy basuppataditygbe stiotremngethput

depi.ct in FIG.3 I .of . h shorts
c Rty L SRS e BRI B 1S iU DERG Q) b code
Welers MBlud R8s sddtiiafd tPint@prbudé UHERSBelSSBnd optical character

connections. "Accordi ngly, short-range conmunications

3@ ogritipn dergcdsfacteading magnefic d \t’,@ona@tlérs papthestyirenef eoted data
short-range connectijons. as l.l. as proc i te

¢ % b P AR R Gt oy Slahfets "By RO Bl o Tt

S Ue¥lcEMURGEADMS afcPbiRElitionad Gfes ofdctif@tdadilsle 321, i@ ynput
be conposed of one or nore subsysten1nade.g§ of , for
FRELAAS,

edevips may ingludsasmplsitnds ohoaies delspirsy BRgRYIC las or
et B SHL Ol R AR RELRELRhmi

?L(ﬁ)g?gepi ct ?\% gbxg%eg:s%wg in A, 3PN QY iinqgrfa;c% nsYH iiso:ﬂ% é':(gl}f)led to

dto tange scanni ng o

NpfdRbdier 3R AU enteldica 356 fibilitafed theN¥xChange @f irfy@ngtlod, with a user.
processor 300 may control short-range ig?ut devi ce 340

t §l@gehshossdhatmseyiigiseaec 33 ingludes amesehmpahs and a user output 370.
t : , ' ion:

L FRREREEE A el o AP BBP S PELL R0

S trformhatign ek hagdies bosucheadipogemainblude kegads ibechdatans, and

that may be supported by the short-ran i nput device, .
STCTaPES TGt UpGTAuat St & al VOB IRt FS3EiY HNOmTAtRRFomh fig device.

21hud, %s&'o’utpqg%)oxtﬁ%ﬁ 39048y iRAHE! Far(dud EbPbRA P ERASI 2 Bsplay,

rel'ated to I nterpreting UPC [ abels), anhd opti cal

c hghtamigingrdadeg (LEDy fadide emiters and ane adimoge awdjo epdakers.

Ug’xer%&rzlldyu&tsli)lg)?s igcr:lugé ngﬁidtc}/)%?a? dIC)S{)la(}:’g &eéjDS?atmad other video displays.
[0050] WCD 100 may also include one or more transponders 380. This is
essentially a passive device which may be programmed by processor 300 with
information to be delivered in response to a scan from an outside source. For
example, an RFID scanner mounted in a entryway may continuously emit radio
frequency waves. When a person with a device containing transponder 380 walks

through the door, the transponder is energized and may respond with information

identifying the device, the person, etc.

[0051] Hardware corresponding to communications sections 310, 312, 320
and 340 provide for the transmission and reception of signals. Accordingly, these
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that may be provided in a tag using suitable ink. In

order for the short-range input device 340 to scan the
wab@ressnt i oned types of machi ne-readabl e dat apct/B2007/001193

i nput device may include a nultitude of optical

detectors, magnetic detectors, CCDs or other sensors

known in the art for interpreting machi ne-readabl e

information. [0049] As further shown in FIG 3, user

interface 350 is al so coupled to processor 300. User

i rpp@rorna@@yssdwlea@qmmna@té . neleetreiies Hat perfor Binghensosych as

e t
ot et o, SRR LR e PRErhE | PACEHE R0 oy be locally

| mpmtol&ﬁoorrmmtmned bn;dproomm}OOnn ecazdaneo mxemtsaftwaeet

allow a user to input i nfor mat i on. Exan‘pl es of such

c&%‘&ﬂ’é‘f*ﬁago’ilwnﬁﬂﬂ’é‘e‘ktéﬁtﬁ Eefen MesRAcY 338y eens, and

mcr oErgones User OUtngt 370 allows a user to receive

i 10Ut i on The slemants shewn e FIGRuay be eensgigslandsoppledn

3 s a-di .
G S BB R BB B ol R RY in

OIFI@D2.e0ael duoch tegimiduerisvoles &nmlargyseﬁamwl haydvdra compenents

liquid crystal di spl and ot her, vi deo

diCSPBFRPRINE (DBOFCILL %@9‘)%&‘“18?%‘815 SrioBas | brid 2gnd rgP-gnemory

L B3f: %ﬂBRq @9 -devidk %4@ %&%ﬁf@%&@ké@/ tﬁnﬁ%ﬁétr\é%og@c&' thifough

whi ch rray ogr amed processor 300

i ohe onmbraimustm:tetfeceﬂe Wlwmaedelymnyeaﬂﬁ/@m 8b of theandivalvalf goprponents

an o For RFL.D scanner

R dep o A RS U i e B P BTy logic deviee,

f LRQUSRGYABRY BSulti) \éhgﬂn@dm@ 80 Prdgrmméd fieMebRgate the functions of

contai ni ng transponder 380 wal ks through the door, the

t therstpaindlene d@l@ﬁefrga@@wnan@hrﬁéthsegmn@IWStlh coupled to a power

i nformati.on identi n devi s he sQn, etc.

[ OB ET et BB E sl oh BB ol BB

31 312,. 3 340 de f t he
N(IECT oﬂ‘hsﬂaerwé el Dl o ofeggrrah ot g uiliies

t BERERRChPPRenTBsd dWntdith if AERRREDES, V(llﬁclgprowdes for the
el ectronics) that perform functions, such

mestalblishiment Oﬁjsemmeawrtsrusmdpmg fangapommunanﬁaons 310 and/or short-

filteri ons nma cont r ol

orineg e Pkt SRt AFiph SR DS RBOPY pEY inciude
S Qi NI TG TIRHD | lan@blﬂm‘ec@pam 0N sty ResSfromaembote dasnm ¥ccording to
330. [0052] The elenents shown in FIG 3 may

c Frediuns sl ag e Waelﬁﬁ%@md@éwrumgl%(\m@dé%pertext Markup
de gggqagg gﬁ;ﬂr\]ﬁ)%ﬂ%m {iRe PLRAPHGIENE (ORI PRA. 1Y

III. Exemplary operation of a wireless communication device including potential

interference problems encountered.

[0054] FIG. 4 discloses a stack approach to understanding the operation of a
WCD. At the top level 400, user 110 interacts with WCD 100. The interaction
involves user 110 entering information via user input 360 and receiving information
from user output 370 in order to activate functionality in application level 410. In the
application level, programs related to specific functionality within the device interact
with both the user and the system level. These programs include applications for
visual information (e.g., web browser, DVB-H receiver, etc.), audio information (e.g.,

cellular telephone, voice mail, conferencing software, DAB or analog radio receiver,
-13-



FIG 2. One such techni que involves coupling separate

har dwar e conponents correspondi ng to processor 300,
weoeeumiBiseat i ons sections 310, 312 and 320, nenpCyIB807/001193

short-range input device 340, user interface 350,

transponder 380, etc. through one or nore bus

interfaces. Alternatively, any and/or all of the

i ndi vi dual conponents nay be replaced by an integrated

circuit in the formof a programmabl e | ogic device,

B

gé&tce, eeprijng inGirmation (e 8- Gigity Dhetpgraphy sektwarsy werdpraesssing,

t . . i nd- al . i .

| ISR ST YSTRARR el ARt SR e on
ptsver 4 Komb g esquire Gifoasat@nrte bo vab fienaodeodivediattaWgdab0@ In the

battery (not shown). [0053] The user interface 350 nay
| AranRlE O G, datachiaghested o QRSP iresiREnsy oraa b uctooth ™

c Q%H@ﬁ[&l}ior@l ﬁﬁ a ?&ﬂft?dﬁﬁ])ﬁgﬁioﬂ 1B Y mdy Pnen¥Al1GBsources in the
provi des for the establ'i shnment of service sessions
usystgm leveltoriaitige the muuired ptocersggha rautorgorf detaor t r ange
communi cations 320. The communi cations utilities
cpogssnent n8ystemdewet 2 procedsss dataltdquesss dfdabutek kievdathfor
receptiaon of services fromrenote devices according to

EAPURESIQR c rogessinganay inglugs Jongiampea CRlSH R AT R YRP) |
Lo PRI Rd I BAER By o OMET) o

wapmbpsate communication meowtew incthe sarwicadively Ifdteadesirad
interference probl ens encountered. [0054] FlI 4
APBTBIEhGH RadRE RIHOREH T8 ALY b Ao EhZ0. the packet
ORRYeirfite@to @ra%ng%%n Y&i@ie‘i?&ylv@&/@lrgl@m_raddﬁﬁsrsiolal @here may be

intéracts with )0. The interaction involves user
1 2@ luwalityof mpdems operatin®wsing diffgerat winglpss mgdiomsndior example, in

r iving, infornation from user ,qQu t 37Q,in oraer to
LG\ rm et SR ond SIS BB et oB T

t bemamAlca6ed.| BowbRY &l rad i Bgdeaitas atHagdvede t@osRerhdet ot be
functionality within the device interact with both the

usedicaedionlyiéo 8 yracilin Wicless maemeark gy bgrserddey djfferent types of
a i i Vi i nf. i . .
PSR BRa DN e MR AL Ry Mg and

( @ardwareceatdeteristitod fapheide muddnee mai |, conferenci ng
software, DAB or anal og radio receiver,etc.),

r g6l Ng | QI NEkEIedks G&itBationdiigtréialthdd4hl/0 dEPBYd exemplary
sof tware, word processing, scheduling, etc.) or other )
i apgRhenal procpIsIRBsEFMORChameRre fagdioimedeatoficcome active. In this

<GB! 6200900 L SR B MRS 98 it

communication over a multitude of mediums. WCD 100 may be interacting with

various secondary devices such as those grouped at 500. For example, these devices
may include cellular handsets communicating via long-range wireless communication
like GSM, wireless headsets communicating via Bluetooth™, Internet access points

communicating via WLAN, etc.

[0057] Problems may occur when some or all of these communications are
carried on simultaneously. As further shown in FIG. 5, multiple modems operating
simultaneously may cause interference for each other. Such a situation may be
encountered when WCD 100 is communicating with more than one external device
(as previously described). In an exemplary extreme case, devices with modems
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exanple of FIG 4, data is requested to be sent to a

reci pi ent device via Bluetooth(tm communication. As a
wo emuhs23tappl i cation | evel 410 nmay then call resSDIB20€%001193

in the systemlevel to initiate the required

processi ng and routing of data. [0055] System | evel

420 processes data requests and routes the data for

transm ssion. Processing may include, for exanple,

cal cul ation, translation, conversion and/or

pamhétanzousg' ¢omenaz cating FeBluefootmyt WrANayd whestesp SB would

routed to ,an PRI resource |

G Epsstir PublnRRy 2he Sl i B ERe PR FERN EnPab 1R 24

| 7 HChdnd € TAB thtafath@bbidwinastdevefippisepdrave bf th3Tieldshipicted

packets may be routed to a radi o nodem for delivery

viaFIG.r5e Weyld qapsgrpackes fobe lovtaaddhemgeddar etrangmisgipn 9f these lost
gggc e%e?{aﬁ‘%ﬁl &8 lﬁf’éqﬁggﬂhgtf ﬁlflgrgh Wsﬁo%% ﬁéﬁseﬂﬁg 'r%{ﬁ‘ﬂsm{: 1 9st

|va ed an

s ﬁ’(fdrrﬂe&tbkl;i‘irﬁi thsriefuge, Bveailaohinfinidationsiparfiraahéeowill at least be
However, a radi o nodem (as. a hargvvare resour.ce). need

n&tduges, dfcthr s1gnelds BRf 19stt08m£1%$léc 7 BIERfTH APEaUORR A st one
a@ﬁilb tnellE sé@(‘:s‘ % Bﬁﬁaa%' dute Elﬁﬁhoﬁé’ Qﬁ&e Qf)m?rﬁ{ﬁq@éﬁbﬁ@&rb @Bcurring

dependi ng’on the reduirenents of the wrel ess nmedi um
asmuliaeedm}ycbmahﬂ aohapaed arterserems ipminimezedantitetaly aeorded, and as
[00561 Fll(la g Iolses a S|tuatd| on wherein the above

dBLe Ry é&eé’ﬂﬁfl AR IO pr ocess may cause nore

t han one radi o nbdemto becorre active.. In this_ case,

WED Aouraless semmupicahehfieseigcludmerdueivadreaiodeiat i on

via wireless conmuni cati on over a nultitude of

miiIS8hs. WCIn arogitemp) to betten manags ¢qmgnumlpﬁlcmam B{fsD 100, an

o TR B Rl By EL oy R BB e ) e

C fﬁfﬁ‘ﬂdﬁbe“datw_cg) Waad pnﬁ@né@lﬁgfaG%AssineBﬁe@omﬂiltnamatcb@moller
li ke GS W rel ess headsets conmuni catin [

BIMECOSOR( MEC 6PRiseronpled de tedrastss icﬂ’t“§°1c9é$%ﬁ5\3/}:rﬂ%é¥f3pn]é)o- This
\é:c?up\é%’é{gﬁatﬁéscMﬂ(p@&y o OhARlRORe WY 266 g{ogﬁﬁg Br sPEEsifNilar

ese communi cations are carrie
Sidevitdsan eomaiuyucaﬁen#modthe}ﬁ lé)hﬁ\ﬂmmwarﬂl 330 53 theuhastqyloperating

nodens g tane cause interference
F sistam e ArAap8wif this EPFBeit s Ty Mo fogrereg overal
m%e%%%%@gnfggtl&ﬁ %@ﬁme&@%pwomb 160, B eh Ay ¥B€ur when WCD
Vi
100 becomes busy (e.g., when the control system of WCD 100 is employed in
multitasking many different simultaneous operations, both communications and non-

communications related).

[0059] FIG. 6B discloses in detail at least one embodiment of WCD 100,
which may include multiradio controller (MRC) 600 introduced in FIG. 6A. MRC
600 includes common interface 620 by which information may be sent or received
through master control system 640. Further, each radio modem 610 or similar
communication device 630, for example an RFID scanner for scanning machine-
readable information, may also include some sort of common interface 620 for
communicating with master control system 640. As a result, all information,
commands, etc. occurring between radio modems 610, similar devices 630 and MRC
600 are conveyed by the communications resources of master control system 640.
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(as previously described). In an exenplary extrene
case, devices w th nodenssinmultaneously comuni cating

wo b@7mBbazet oot h(tn), W.LAN and wirel ess USB woul BCT/1B2007/001193
encounter substantial overlap since all of these
wi rel ess nediuns operate in the 2.4 GHz band. The
interference, shown as an overl apping portion of the
fields depicted in FIG 5, would cause packets to be
| ost and the need for retransm ssion of these | ost
pd bk possiblRetiec 9é phasig sAmMDBIfafaRs kepeurcgsyyith &l thenaéher functional
£ KRS SathtE 9 106 Wik BE Mbucs P ih PLBEITHY RG: 6N

ore ormance will at

I be re if. the s ) )
cSBDLC e | SRR e pistiotet S ip AT st PR largg FIG, 4 including
e fRQdfedBot MRESSUOS Th hiByragR MRIC B0S htaya&tmp@tw@al data from
comuni cati ons are occurr|n8 S|nultaneously so that

afe reasiRItoperating systen ehMWCI 4 005 aonpgraing for exapplg agplications
a}llﬁfnﬂ‘ggm &EB?Q?%%}&%\E?§ Tdétand BOLL a5RSRHL fad, ﬁUﬁg fam’o are

maxi m SS conmuni catl on
I Bethihdhitgtion davides iaskroice tavel 480. VIR(] @ﬂbﬁﬁéy ilsm: thls information to

attenpt taq. better nana e communi cations i.n WCD 100 )
athdne sehpdylinggemmpands fo %@&P@atuétfa%len %‘H%&jllﬁ @ewwiw@l:é?& in an

C [
in Lll%ts %%lg%n{ﬁ%lé%ﬁgh I tir ag%o cont rgﬁfrg?%aﬁﬁ%&ﬂfﬁ%n the
6 6feratid?S of (WJCDsl 0@camepfté]d' employed. Sasedhe camus applgysolwnm

of .100. i.S.COouU Z enabl es 600, ,t.0 o
conRlsAT R el o 2aPal R BB b DALl S 0| e camprpisgtions
| Be i EUHITH RS RS 430 5HH PR B0 Rdet all3BBreaRdlsaddtOconhBudibRions
master operating systemof WD 100. Wiile this

c eystangdeays oryraggul \ﬁh@mibaswé-‘e@f Wlﬁi? zb%ar@\ﬂém@ fo communicate on

rel ess co n ca | Cl enc
oot AP PHEE EPRERD Verh S8R en e fitpmagon reparding
Bt cohemanetioa ressMet 8B infdERatidi0andsa&idrhayeatls i 0control
nultltasklng many di fferent sinultaneous operations,

bevernaasierimAyCecoBA selaried, ﬁbwfﬂa&ﬁﬁhbwﬁp@hg fect |fra>pr)RC 600.

[ igérg}org la%ystgﬁ\%ﬁ%i%kgg %&nﬁﬁqrﬁégkfeﬁ 81’?% t urn n% of delay

C sanisitivk liforrh AfR@) is Gﬁﬁhredhifrtbdbmmﬁclaheﬁ-'doﬁof M‘RC MRDSGG(Be realized.
i ncl udes common interface 620 by which information may
b& . aewireless doptminediohieeidg thcliisid multihdielcotySitsgnrem40.
Further each radi o nodem 610 or simlar conmunication

df06E F 63 0, Ff@ r7 £ % ASRLEsVIREFOD 2§ pARBEH nfudtiradfoadRirdsystem
machi ner eadabl e

(MCS) 700 in WCD 100. MCS 700 directly links the communications resources of
modules 310, 312, 320 and 340 to MRC 600. MCS 700 may provide a dedicated low-

traffic communication structure for carrying delay sensitive information both to and

from MRC 600.

[0062] Additional detail is shown in FIG. 7B. MCS 700 forms a direct link
between MRC 600 and the communication resources of WCD 100. This link may be
established by a system of dedicated MCS interfaces 710 and 720. For example,
MCS interface 720 may be coupled to MRC 600. MCS Interfaces 710 may connect
radio modems 610 and other similar communications devices 630 to MCS 700 in
order to form an information conveyance for allowing delay sensitive information to

travel to and from MRC 600. In this way, the abilities of MRC 600 are no longer
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information, may al so i nclude sone sort of common

interface 620 for communicating with master contro
woeyet/emsd0. As a result, all information, conreEndR007/001193

etc. occurring between radi o nodens 610, simlar

devi ces 630 and MRC 600 are conveyed by the

communi cati ons resources of nmaster control system

640. The possi ble effect of sharing comruni cations

resources with all the other functional npdules within

wabluepeed/iiy the procassinguiead of Master ‘}Oégﬁle%’f;tefrb64ﬂ s glesult, any

[ |

| 0P S Rl AR aRgeay 8oh, fodgiafyom o oo
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|ﬂkdombngoﬁmtmums$u@nsﬂhﬁduh4ng conmands to the

comruni cation devices in service level 430 in an

afaosspt to aue 'E:ffecl @IﬁMEfS 26 isererpindiGe €. Ihfovweatéon may now be

probl ens may occ n t he operatj ons 100 a
fmcpveéﬁwo%%éoo PR PSS %o&m el SimimpeSifue to
4Zg>%aL&¥ﬁl M&ES00 Hfou uaR %{C?@Eek BéhtRY 3§64 Isaosmcﬁmon

e communi catl o evices I n service |evel
4§eﬁv'ma devieRE 620y ppestfically psivadeeddiftyeseaatme mdormatios gonysd by

S Tt o A o e WBISR asten ol dption and

SY&taeB0rR8ly. Adeldy fohshtlinfoR@h@oh BN fichidé fi‘nﬁoﬁﬁ@tid?ﬁhht&?plcally
regardi ng both communi cation resource status

i doesrmeachange avign paedio masidenis aativeboengastd infosrmgi¢asion, such as

rm%i bwﬁgeme del %e g 8 n H}P‘lisf %I oz%ﬁnw *@ﬁ‘&f\ﬂ gﬂ[c) %éprgr t§ it formation

ore, en1be

hanadhaybs Qefhdd B @Rt Se’iﬁmg%nthaféﬁediﬁw&drﬂge tife réldibay driving (QoS,
sensitive information is required if_ the beneficial )
efqabimeson vRETSHY qis $ischdelpeiplgrantdnfoynatron ghapgesdafrequently, it

[ I r
D8R BB R PR B LA BT bRE0I SRODI90,
mAllfeirtadidélg, dubayt Jeasitisy Gir eime SehS)ive)doformatiintdes 2BSst modem
700 dlregtly l'i nks t%T connu i cations resource
hes eaneniiy 6

nBBYpag dormegion t eSS HRENB S CONES O%Waifs

p EOHedBor a8 HHetdb Rrdg i iRrhd fatE QPANOI K8 'r&ﬂltsaéléﬁﬁe‘ﬂﬁlﬁve
for carrying delay sensitive information both to “and
f indomMARON G0 need to be delivered directly from the plurality of radio modems 610
through the MCS interfaces 710 and 720 to MRC 600, and may include radio modem
synchronization information. Delay sensitive information may be provided in
response to a request by MRC 600, or may be delivered as a result of a change in
radio modem settings during transmission, such as due to wireless handover or

handoft.

[0064] As a part of information acquisition services, the MCS interface 710
needs to send information to MRC 600 about periodic events of the radio modems
610. Using its MCS interface 710, the radio modem 610 may indicate a time instance
of a periodic event related to its operation. In practice these instances are times when

radio modem 610 is active and may be preparing to communicate or communicating.
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[0062] Additional detail is shown in FIG 7B. MCS 700
forms a direct |ink between MRC 600 and the
W@ ooumusu3cat i on resources of WCD 100. Thi s | i nkpaeyB20€7/001193
established by a system of dedicated MCS interfaces
710 and 720. For exanple, MCS interface 720 may be
coupled to MRC 600. MCS Interfaces 710 may connect
radi o nodens 610 and ot her siml|ar comuni cations
devices 630 to MCS 700 in order to forman information
c Sorty apcueringprier b OndwangieiransmEsias o1 roeeptigh sradatnayrberysed as a

| f I I
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| ¢l isafot ﬁ&fets@lhl)@ﬁﬁﬁslhﬁttmgm tezpivirgOat tlvPﬁ néonies, Ut ,weamxbw based on
information still conmuni cated by master nthr I
sihetiEamaalocl thagihg madsm ikeeing do tragspibl] 06 afied agqagy; clock edge).
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mat| on oes not substanti al 'uence
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© Rt e{ec il Lo o fo Beniier MIGE MO oo dStiagpsg other
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in FIG 1C. Information may now be received in MRC 6
f mapnbateitheraesnbedded wiohe vescati®y o MR €Qbinay get ity other means

C nue r.ovi de i.nfor.nati.on

C Btk st R RS e R Bigtiiont ored Bk R U (g MR C
4800 bRYacRRE h FAdidhlovemrsbasidefledivity @NGmingy €The timing of the

i nformation conveyed by MCS 700. MRC 600 may

deeant mgyiedherdueti indigaiden itspl, o ihawEde émpllﬁflb dgfpgdofrom the
a %Ilc%%n r%:ﬂi Eq) mpﬁ@y tol erant information may
nc e gn [

|n or ma typl cally does not change

r adi emis acti i n
oOfifbaf cat i BnEmerTlirhs Mkt Bt BARRRTS Aol o praviged on
GE’ TodiBbwatsagien fdhdiule Wradleast! feonh a basd $itidny(typiély MEDMAIMAC
at may be defined by user settings, the specific

s &pie cb@undaéles)a@ﬁ@wrquywdw trRGSTAEBISN OF ECSEPHOMRITINA (typigally
gﬁix sl(?t:s])(C I Th%s@ﬁgtlf?cealt@}{s %ﬁ%fi % @Q SS er&fb?f:;tH@Hd?@m%Hé‘g%?@ (1) on

Ivere ue course

Wﬁ&%fk et (il ms&ﬁh aeqlﬁ&@ nétfwo\/}@n]:%nyﬁl(l)aﬁﬂﬁﬁrio‘d@ gvent timing
del ay sensitive (or tine sensitive) informtion
i feange e dye togphandaysiend Gher at i SR theRAicans spntigysgtion

fgggy%q}&xm@ggggs during the course of a wireless

connetti on therefore, requires i medi ate update.

Q@(ﬁe F\S/glr tegl(%l%r@%/ lﬁseeggrr%dr#?%éc% é’){gg‘ﬁ)!l H?Ynt&g@tgontb%tween

MYIROs06,IMCS 700 and a radio modem 610. MRC 600 requires a bi-directional
multipoint control interface for each radio under control. In this example, MCS 700
may be used to (1) Get synchronization information from the radio modem 610 to
MRC 600, and (2) Provide radio activity control signals from MRC 600 to the radio
modem 610 (enable/disable transmission and/or reception). In addition, as previously
stated, MCS 700 may be used to communicate radio parameters that are delay
sensitive from a controlling point of view between MRC 600 and the radio modem
610. One example of parameters that may be communicated over MCS 700 is the

packet type based priority information from MRC 600 to radio modem 610. The

packet type based priority information can be used, for example, to allow a WLAN
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t hrough the MCS interfaces 710 and 720 to MRC 600, and

may i nclude radi o nodem synchroni zation infornmation.
worbaysmensitive i nformati on may be provi ded i PCT/IB2007/001193

response to a request by MRC 600, or may be delivered

as a result of a change in radio nodem settings during

transm ssion, such as due to w rel ess handover or

handof f. [0064] As a part of information acquisition

services, the MCS interface 710 needs to send . o
i nfosemeoitnsmip apRovdoizeasoityPppidkelictcethengls thefradip activity
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t hese i nstances are ti nes when radi o _nodem 610 i

adiendle AHD misriase 7h0 epnbs Hgradeturrmditiespiaagio modems
: %ﬁbﬁ@. Bolﬁ‘]n & MR SR Mﬂhgley %gﬁf? Eurfcﬁoﬁ)‘f 1t§j Hiat Ml@llmlt the

or reception no use as a tine
raé@e@lﬁMaC$ enterfacei7n0 dmselachc=pdint bfvaewr ane edge nmay be
indicated in a nbdemthat is not necessarily

t [GOBT t t i NYIOCS 70@BaIsYd pigmattilyttb @bmuiiate, thd eiiable]/disabled radio
based on the frane clock that the nodemis going to

t AetidY Reripdy fremaYIRET600 @ therradie rapdsan6 Kiryuh in Tespget
p\E/yI{EJ%{‘OtHlﬁtIBH Endz&‘ﬁlang fernr}He fzfd El%@&élﬂg]ﬁackgem 6bb]eThe control

eriodic In nature. I nci dent needs not
t eighals lﬁmh BR@600 that edahb/dmﬁle&oﬁdmyodmﬂl 610 sttomld be built on a

internediate.incid tself, . ln.order for th
BSF B SBOTRE FOUS VB &5 hisqDIorwe et &g oo’

' EE@(W@EV&% i?@ﬁ%ncthp&n%\fr%ﬁtmd@atﬁms ReGdd)i b Bﬁl@ﬂﬁl’dem 610.
ratton. This information may be either enbedd

t Wbisikuaed c%ﬂweoincaorbemﬁeﬁﬁﬁplnﬁyarg@clock event ot GSM (ﬁg(dﬁgns) slot

h th tim i ndi cat
Btk e BCH et ERC e R gl maddh 53 gy send i
MERAtchiZAESh tndd@ioRACHVEED (1) MIRICtrédiictts it, ()@ rhdiBinies internal
the event may either be in the indi cation itself, or

i timeggferrnce ighpegad (9. gddyd tedwandovsror kandpHyi Fhg fagacy requirement
| ?grQEé@yncgﬁc %tlmgéﬁ QS nc%t%gggth 61|rs g%rl% Oaggﬁegérl]el%g{s irzgg%t%ﬁ%thm a

timng Ion

eYeanhtcrbideondss The finédddiysada 88 takeh frioaecdaasd MRA 600N
(typically TDVA/ MAC franme boundaries) and own periodic

t PASEMHREIOBIS- or reception periods (typically Tx/Rx

sl ot si Those notifications need to be issued by the

r $¥068] modemiBa ;rdiq mpdern apfetityotortrehis bygsed; onghe frpepelgfge of when

aﬁl% C{l G& RS Pﬁ@ﬁé‘mss g RFJ}E %](y&t to {rgﬂsn%p(o? ?écieglgs fh &Y g;petciﬁc
connectlon mode in which the radio modems 610 are currently operating. The
connection mode of a radio modem 610 is mapped to the time domain operation in
MRC 600. As an example, for a GSM speech connection, MRC 600 has knowledge
about all traffic patterns of GSM. This means that MRC 600 recognizes that the
speech connection in GSM includes one transmission slot of length 577 ps, followed
by an empty slot after which is the reception slot of 577 ps, two empty slots,
monitoring (RX on), two empty slots, and then it repeats. Dual transfer mode means
two transmission slots, empty slot, reception slot, empty slot, monitoring and two
empty slots. When all traffic patterns that are known a priori by the MRC 600, it only

needs to know when the transmission slot occurs in time to gain knowledge of when
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change e.g. due to a handover and (3) as per the

policy and configuration settings from MRC 600. [0066]
wdrbdar/1836 scl oses a nore specific exanpl e of thernB2007/001193

i nteraction between MRC 600, MCS 700 and a radi o nodem

610. MRC 600 requires a bi-directional nultipoint

control interface for each radi o under control. In

this exanple, MCS 700 may be used to (1) Get

synchroni zation information fromthe radi o nodem 610

t &SR3O B, activel Thi infarmatieremexn iF ebtained vyith the gadie synchronization
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UsResagh gﬁckexmminemdé@ao@lvitppawerﬂ\hﬂumﬁwmthax Iﬁd}ﬂbep’fbtflded by
acknowl edgenent type packets even thqough the ra

aMRG 0Py trgdiormmpdagmns iy The dﬁ@tpaalqaéwf a@ckteh%oo may ; nclude at least
|

| PSR 15 B AP RS RSB BEARTA e i,

t hidowddidisalaied recptivin (Bai)qxanbd oifosnatoa) "EX/RMI’,@nDdIk:Ey (haxveoften

(i 5 s A oA A e SH AR QR APagHey
f Hﬁ&tn'la%%ﬂld'e&)hbﬁr{wh&lotﬂl‘: gcti\)lt@;‘ ﬂatt&ﬁ%e@&ﬁ%vzﬂf[d m}leﬁl}& the new

interface 710 fromlatency point of view
708@iviity pattem 1prapheimg of atide(ttorthmmlstmge)neh dhe data payload of packet

I di sabl ed r.adi t t
+ 900 8 Sheh dvmvornan e g e oV ed isplved AR R dpgission
' Hfjife@éﬁtio‘ﬁr@ of, rIGUBehB@ 1r 2di ‘éac'}p&)‘ﬂfﬂimhgﬁkleﬁﬁ a0 ®9@rt tihkand a

control signals from MRC'600 that enabl e/ disable a

r petias enddiong Mmgs\hbleh @ad@@n@demﬁlamaa aitherehn Berpétfadaipgevented
§f(r81r}1t rﬁsxecd\(%% ac Q%Iglgli}gahttolﬂl tl{llrEg o"FH@%ﬂnﬂ gﬁ#g(ri]eam{lﬂﬂ)'leo

i @Mﬁ@ﬂdl%&wﬁwﬁddﬂwd zhﬁngla(fhe@sdge @acke6 200 mipisspportdRC 600

of event can _be, for exanple, frane clock event in GSM

( 11 heduligg radip sodemdickawgiior langerneriogs of i, which may result in a
Ml t%n m%?sg%% @ Flﬁ'ﬂiﬁp JR {ieﬁ\r?ia?ufw"%édéﬁ ) 'a{:t§V1ty pattems

sync roni za I catl ons requests rt
( By de raﬁlénd)edmmhgmhe nhlédityaihformation in each message packet 900.

[0070] The modem activity control signal (e.g., packet 900) is transmitted by
MRC 600 to a specific radio modem 610. The signal may include activity periods for
Tx and Rx separately, and the periodicity of the activity for the radio modem 610.
While the native radio modem clock is the controlling time domain (never
overwritten), the time reference utilized in synchronizing the activity periods to
current radio modem operation may be based one of at least two standards. In a first
example, a transmission period may start after a pre-defined amount of
synchronization events have occurred in radio modem 610. Alternatively, all timing
between radio modem 610 and MRC 600 may be standardized around the system
clock for MCS 700. Advantages and disadvantages exist for both solutions. Using a
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time reference is changed (e.g. due to handover or
handoff). The |l atency requirenent for the
we yoehsan zation signal is not critical as | ongcEs206m01193

delay is constant within a few m croseconds. The fi xed
del ays can be taken into account in MRC 600 scheduling

| ogic. [0068] The radi o nodem activity control is

based on the know edge of when the active radi o nodemns
610 are about to transmt (or receive) in the specific

c defiesst nuseberg fmodem whndoni FRs O FHES Hdaskcigigcayss then all
IR o B AL i I ERHIEE OO Blerliri Alfbey may be

Moré @&nﬂlé’@it@irto eonplepleat thhn basﬁngﬁm rippeethb sgsdern elick 0n the other
MRC 600 has know edge about all traffic patterns of

Gamd, FHhils Oeins bateHan e BInclogk Bighibs gasigrHadmplegnent as a time
R R S T S e e

wisihehevies atnhw acecigppatem slpot indd uE7Ad rado modemaitpt y
slots, nonitoring (RX on), two enpty slots, and then

| [o07peat s. ARualted 4baRetRe adthily peEad mal \be ifidiensdrassaroand stop
slots, enpty slot, reception slot, enpty slot
miAIes oHi there dnenly wae afePorpestian, w@ﬁhe% ip np pggd toschedule the

pg%tﬁ\%rdgﬁgéé?lt%}ls Qﬁeemggﬁﬁ t?‘hg'r dofirbl 9¥ndi Mggepaqglayé én allowmg

nee ’Know trans SSI o sl ot octcurs
[ lfhetraﬂiB rhedegai to operatel veitlgmt edfstrichenGEM naxdem sheuldcheakewhether

T s information may be obt d wth the radi
ctrﬁnéw.wfmoaﬁe%mj%fms alloWesh 'b‘ffﬁée epIRiae Fhgchcua erapAunication.

6 10rebyhcBRRMatibR nia'&%@%ﬁhﬁte(i B theRBioifidddnt 6 M Fith&RGknission is
every tinme whethef the nodeimactivity control signal

f cometREeb0Blogednilihs sahe happenuifiagadioonedeRGng mfelresce or

oot o0 gy roptoRleabmanot B BVRE SEETb TR modem
[ Qm}orﬂhtl%ﬁ AP L@rtIRSHPYLmMBAGHK %nfﬁﬂl@mbﬁ’r&bﬁtﬁdrp&ﬁﬂlctléhs at the

FIG 9. Exanple nessage packet 900 includes activity
pa»trorw tnmprif’m wahismoclmsyrwhyorb@tlpn signals gees toNrapgaEdt o

i R%ﬁ“ﬁdd(gﬁ%t nil%gas Te I%re esgI @6%9@345%34 ?J acQQ?g Iﬂﬁl: m%%) adlYate MRC

akﬂl@hﬁdﬁiﬂti&ﬁﬁrﬁfbhbﬁﬁﬁhﬁ&@@d&&ﬁl on (Tx) peru od
i nformation, allowed/disallowed reception (Rx) period

et i on FIGXT (Riisd6dek Qhitbrial ek AWl tigding patelnd Béween

act|V|t| es contained in the period information occur),
aN@IﬂWI active gndimmgdqmi iMaderes £r2 aridnyalivere ingixidaal pajterriy that

ceartenw &F 2 Modemd acglv%@dtrmgﬁﬁﬁé aﬁ&)gr H:géﬁlvmg information. One

example of a period wherein a possible conflict exists is highlighted in the figure. At
this point MRC 600 may act to control various radio modems 610 in order to avoid
the conflict. If the activity is to be restricted, MRC 600 configures the modem
activity control message so that activity is always denied when radio modem 610 1s
not allowed to transmit or receive. The restriction can last either the whole period or
just an individual transmission/reception instance. In the latter case, the activity can
be allowed for some other transactional instance inside the period and radio modem

610 can utilize this to transmit (e.g. to attempt retransmission).

[0073] Radio modem 610 can indicate to MRC 600 the radio activity periods
that were blocked due to the modem activity control message. This additional
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activity pattern is replacing or added to the existing

one. The data payl oad of packet 900, as shown, may
wa@onsiisziof mul tiple all owed/ di sal |l owed peri odsct/mB2007/001193

transm ssion or reception (e.g., Tx period 1, 2...)

each containing at least a period start tinme and a

period end tinme during which radi o nodem 610 nay

either be permtted or prevented from executing a

comuni cation activity. The ability to include

mabmimuhisatidn eanchly asi a&ﬂafdtbmefbé?: tooensuterthat MRE 60§ ie not

B R BE R kina e PPt RS B o el BN < ffpns

MR diogfiddeim 610 ean’ ReteblofOiRe tranmsts@@eelwea‘vﬁzrwnmwretxh@dem
changes in radi o nodem 610 activity patterns_ may

afethdeFonsplignahis nedpllening compamiatiperBecausdbn rrwég@a?gtéwty
p@&h@ol %nglkls rgg%rggttea- ﬂ?%mg&rgﬁﬁq{e%r\ébfd\émg% ion Sclb&ﬂ’%e allowed

ransm
S pﬁﬂ? dlfsaltb\ﬁaﬂdadloI’miﬂermSﬁlbﬁ/rec'Eb&orslngﬁaﬂd:es rmyha neat ﬁnilﬁre radio modem
activity periods for Tx and Rx s(ﬁarat y,..and the

péll(i) 6 RIEpaye 8{5 operationsiip gfyapcs according failie aCtiglespng ebsignal.
L@ Callf ?arﬁégl' A tHOHAEM G Lol infestdde i€ 9 ﬁEfine'sérﬂﬂng

orraln ver overwitten), the time reference
utwhlethzeﬂhe inawsyesshgean replavgng dredded fothe wlpmg atiyity periods, thus

curr. r adi modem o ma sed..on

i e A e hg PSR Spgion docegtion patfer Fonly

t EARSThSETIONioRS hleQte 80 TbAEL RS bRiatnRiTeh@dsifter/receiver.
anount of synchroni zation events have occurred in

g(gilﬂ] mdemA%ch%tﬁd%E&ﬁ}lﬁ &l ééqerr@a'l ?gdgggbgwf?&te WERA 600 requests

o' nodem 610 an ardi zed around
t hﬂch;csm:satmn irdotmdtion fBba 74lo mﬁdmanh agresdaanae with at least one

t t.f bot h
R R Tk e P G L
%ﬁ%ﬁﬁ‘oﬁ & @WC‘D 100" @igh&rs GEtRRAbY ofh b&ﬂﬁﬂni@aﬁ&l dd@ice. This
I 0 nodem cl ock. However, this strategy mag be nore
)qu

c a¢tplatiommay oceur; foplinstange, dub 4ma mgurﬂgnnemnhgn said 10 directly

A GE RO matl B B PN Y B TR B an

Shppiafich ciareh@ \beingi ahip0at® BE 3e¢ 100K WED1100 nidySthen activate the
necessarily be inplenented whenever a new activity

pBRIViEE in step hlA4. | Yaripug subsypiems of &V (i defprrmtiffed of 11]e sagvice
d
s%ar . ﬂgr?fggéﬁﬁdmé :MBRWQ?){) Ht&%’ hgr%g Wﬁjchrmeuljﬂereﬂé fs%?& gd as

i's onl active
C syrivaninization mfomﬁattoheﬁmn r&licmodenrd10 mmmsdmmnmp 1108. The

ﬁ%{c\égmgzggglggééggtsr%{ﬁglgpe [a%gﬁ%;%nmﬁ\/ltlllé/ I6(S(¥ hz?sorgéeri\(l)eld tlsie glgnal and is

synchronized (step 1110). In step 1112, MRC 600 monitors for other radio modem
activations, wherein a synchronization signal would need to be requested, or for
changes in existing modem behavior. A detected change in radio modem behavior,
for example during a handover or handoff, would be detected due to radio modem 610
itself prompting the delivery of synchronization information in step 1114, and so new

synchronization information is delivered to MRC 600.

[0075] FIG. 12 includes an example of a process wherein MRC 600 monitors
active radio modems and implements scheduling in order to avoid conflicts. In step

1202, MRC 600 monitors a plurality of active radio modems. During this monitoring,
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the radio nodens to operate without restriction. The

nodem shoul d check whet her the transm ssion or
wo emensizon i s all owed before attenpting the aceeupiB2007/001193

communi cation. A resynchronization nmay be initiated by

the radio nodem 610 if the transmssion is

consecutively bl ocked. The sane happens if a radio

nodem time reference or connection node changes. A
probl em may occur if MRC 600 runs out of the nodem

SM&G 786 mextfhaker aprp2aizs thas at lgash spimg ohhgayrality of modems are

t I

CERTE 5 DRUGEERLOeh B LA TRl SR B4 and
up2ied)e MRE00dwkiah hys hidiaechimat & foiniation abomohmea:tdus mngdiums

t hat are active, € nore ,accurate onlzatlon

i BRTHICRAPY 81 rﬁ@edgoc@awb@ay %ﬁpﬂﬂ?ﬁﬂef@a B dig orgler to

pu&kﬁﬁlhékvgﬁdﬁﬁpéé&m% dﬁéamer(aeg oS B8 sttaﬁﬁw MRErd08 YSinsmits

active radio no 2 and 3 al have
i dabE domimapdg toeransug madens) dsscan@llmmng tlmxd:@mty of these

actlvely tr nsm t and/ or cei Vi f t .
O e B BPR sanshan or e o BredppifatUGRRNER, The
e&%t%ﬁl thrfe RS WhEB R dcRidR @ f Wth%?radﬁi mbddrs 6P@isHloWBE to

may act to control various radio nodens 610 in
otrdmmxt or rotoiegds tedbecsgletieid de megt the fadloadng thregycriteria: ¢ 1 eonstant

PSR S P R

isfbléRAETECHhE tlaBshigiombl m\a@dddao Eidkéﬁfslﬁti (Wit RE B tiesmallest
T e restriction can | ast either the whol e period or

j exnulgrity mdilninggare): (3a qufﬁrgbliydmhoe&@pﬁ paspiblertebaffera feph
t Fﬁ Jnﬂ%stlgr{ g§c§§t§ 1o B ni% invéatsé( th%q{:}ig loll%’\ﬁa‘(g[ lgé?ﬁnt%c’a'ﬁ%wed.

ran I Ohal |1 NStance 1 nsi e perio
r At Aedtind dutedfhckes depenls also bhittse steovme“ thasadio m{ode.610as

attenpt _retransm ssi on dIO dem 610, can
i Froug: In gase piRer bmpﬁ@wcgd&s%a FINg oISyt Further,

Wl diRAHIE hﬁ&'{ﬂj&‘ﬁ%n ttr‘ﬁn&ﬁ?temmoarﬁg)dléfﬁ N OC(QQB 1940) may also be

message. Ihis additional communication can be as a
s ahmsnyittpd motbe urastet corgnos syseen astefMR3 2600rdes toootify of temporary

ti nuousl | ocki the.go ni ati.on ue t
g R S sn DR iled, SRS ORR s RhuSPe daedto Bhadia
OHodEIBQnGﬂeﬁe[b‘ﬂ'th Fafally S _icpa 18VIAIRC GO(ﬂEaétﬂ/ﬁte%ﬂ @Bdems once
activity control S|gnal IS not allow ng comunication.

Béeaetamtinheonflind &as passddy pudregwnes wpnisdrgigalor pessible communication
tr%ﬁfn1tted in advance and it provides information
ab fhe al | oned and di sal |l owed radi o

tr L@:}g mizleg&{“g Sr%(se r}t In?vrtl:n%lgns %s%ﬁqr%%révgrr}egteovréreﬁle state of t%e art. The
multipoint control system of the present invention allows a device with a plurality of
active radio modems to efficiently manage communications between these modems in
order to avoid potential communication conflicts. This scheduling of wireless
communication resources allows a wireless communication device to function in a
fully enabled mode without experiencing communication quality degradation due to
the constant retransmission of lost packets. The result is a fully enabled wireless

communication device that satisfies user expectations because interactivity does not

suffer as the device is fully deployed in more complex applications.
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610 can prepare its operations in advance according to

the activity control signal. Inside the validity
w@asaneser in the activity control nessage is ect/isbar /001193

descri bi ng whet her the new nessage is replacing or

added to the existing activity periods, thus avoiding

the need to communi cate the ful

transm ssion/reception pattern if only m nor

nodi fi cations are needed to correct the operation of

t HROF ansni tAceprdinediit/ @il by apamnt ix Hersone Beitled in the relevant art

d it | Iarkf(l)urgg:h?r?%a Hgn X%i Bgtgﬁ ?gﬁ bg\’ﬁﬁag g;% @%ﬂoﬁ&%?ﬁ&é from

synchroniza rom a

aemgﬁamhe stIieh)f alie ilneaﬁtono I’Iéle endadch amlrst:oprf oﬂthepmm éention
invention is disclosed jn FIG 11, In ste 1102,

aspeuld aet keimisgrhy apy afghs aknyerdesciped excrpr ?vaquIIB?nta but
COATHALE ﬂéfg&g ()?lg)r M a%@ordIIFHeSWﬂPtthb Yaidwilg gﬁﬁn?&rﬁﬂ‘helr fe&ﬁwalents

I nstance, a manual intervention by user
directly activating the comuni cation servi ce, or may
instead be triggered indirectly by an application
currently being mani pul ated by user 110. WCD 100 nay
then activate the service in step 1104. Various
subsystens of WCD 100 are notified of the service
activation, including MRC 600 (step 1106) which in
turn requests clock synchronization information from
radi o nodem 610 via MCS 700 in step 1108. The
synchroni zation request remains active until MRC 600
has received the signal and is synchronized (step
1110). In step 1112, MRC 600 nonitors for other radio
nodem acti vations, wherein a synchroni zation signa
woul d need to be requested, or for changes in existing
nodem behavi or. A detected change in radi o nodem
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 informtion
in step 1114, and so new synchroni zation i nformation
is delivered to MRC 600. [0075] FIG 12 includes an
exanpl e of a process wherein MRC 600 nonitors active
radi o nodens and i nplenments scheduling in order to
avoid conflicts. In step 1202, MRC 600 nonitors a
plurality of active radio nodens. During this

nmoni toring, MRC 700 may further recognize that at | east
some of the plurality of nodens are about to act

si mul taneously which may result in a potentia
conflict (steps 1204 and 1206). MRC 600, which has

hi erarchi cal information about the various medi uns
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serviced by the radio nodens, may then prioritize the

radio nodens in order to determ ne which nodens to
wolb@ahbgi1{step 1208). In step 1210, MRC 600 trpdEm2067/001193

di sabl e commands to various nodens, essentially

pausi ng the activity of these nodens over designated

time periods in order to avoid potential conflicts.

The optimal tinmefrane where the decisions of whether

radi o nodem 610 is allowed to transmt or not, needs

to be selected to neet the followng three criteria:

(1) Constant (up to sone limts) delay fromthe

c _point to the air interface, (2) It mnmust be
ﬁggéhﬁée to affect the transm ssion of individual
cket s/ sl.o granu ar ty in
BFEF i ey PO ey B AIRURERm BN L1 e
to buffer a few transm ssion packets to a nenory in
case the t reeansmitihisd synclirsnigdioniimdiraationyromh b plueality afﬁmdio modems

need tp buffer packets depends n the serv

o o BRSSO ATRHITEIO SRS Qv Bieiy hebie pijeis cOtpled to
Ser Vi R leaberalidivhSein Hhd ¢Ad ARt itHBoriRPML timéSsenditiVd B rmation;
any disable information transmtted to radi o nodens

610 (step 1210) may al so be transmitted to the nast
control sysS¥ilFNE thesyaehramizaion hnfemepéwnt"ath%wlflgﬁd@fcontmﬂer to

tenpo r&&% eﬂ?&ﬁ)’aﬁu@ﬂé’i?cﬂé&uﬁ% ddnfbuR g%eqﬁﬁ‘l%ﬁty W EH modems; and

m ght ot herw'se eened to be ra nodem
i noperability. Finally, in step 1214, MRC 600
react i vat edraasmitiinschonEolinfoemetinn frern diermulfiradimganiretieriirgugh the

Commun s iS ASRRR AP At g B P cent. i nvent on

IS an inprovenent over the state of the art. The
nul ti riﬂiennetthrodﬂimsly sheminahe plueality eSmdio moteers; the mterfaces and

al | ows vice with a ura

odendtt BUgE e R ritbE el BErtity B egpunicaton
these geodens in order to avoid potential comuni cation
conflicts. This scheduling of wreless connunication

resources a | ess. canmmmuni cati on devi ce
Einct it method oty T e eSS SRR sy AR tpgnation s

conmu r’tfa‘ﬁ@rhltféﬁ da&'® 4 dndngleidaaRadt o o ke phRalith 8f mEdshant
retransm ssion of |ost packets. The result is a fully

enabl ed wirel ess conmuni cati on device that satisfies

user eﬂw %@4 Aredeime aligrein the ghange ishe fesebekat jgst one of a
suf ferp, ﬂ%ﬁsﬁewg nwdrw?ﬂﬁp}ngmg ek&n@ﬁ’& gpﬁgfa’ete%

appllcatlons Accordingly, it wl ar ent
to permodaff.skilled in the rel evant art

5. The method of claim 1, wherein the time-sensitive synchronization information is

transmitted per policy and configuration settings from the multiradio controller.

6. The method of claim 1, wherein the time-sensitive synchronization information is

transmitted due to a request from the multiradio controller.

7. The method of claim 6, wherein the multiradio controller includes policies and/or
rules dictating when to make the request for time-sensitive synchronization

information from at least one of the plurality of radio modems.

-25-



that various changes in forma and detail can be nmade
therein without departing fromthe spirit and scope of

w0 bw7ispgent i on. The breadth and scope of the prEsENb07/001193
i nvention should not be Iimted by any of the
above-descri bed exenpl ary enbodi nents, but should be
defined only in accordance with the follow ng clains
and their equivalents. CLAIMS: 1. A nethod for
controlling a plurality of radi o nodens, conprising:
transmtting synchronization information froma
plurality of radio nodems through interfaces to a
nyl tir rgetﬁc?(f]{ﬂf C(?Al{nelr W, \é‘%ﬁ{ ffl%rc} &Q&J}lai &h@&%@lgecréﬁed n order to
coupl e eas Bem and i 's icated t
conveydvogl donmeuseunsn tonflcts bétmenraﬁne ehurality iof radionmgoddmes.
synchroni zati on infornation in the nultiradio
g%m { SM ?rﬁeaﬁé)%g{ claim. alarl]ltero T g%lg%gt%na?s lﬂg&ju% £ ﬁ%e%lied based on the
t r ans ndrhd-bengiti®e @itfcﬁfonlzﬁflﬁl’[ ﬁiﬁirhﬂt‘iorf :lilﬁ]rmhhmml‘miltlbh paEdiity rules
controll er throughw%he |nterfaces to the plurality of
radi o YiJadighe pw O RRFRYGTof claim 1, wherein the
plurality of radio nodens, the interfaces and the
M.t i reeiReEeNSf Milell, wheRiCOFRontER thi¥iniaiion idd&les aible or disable
W rel ess communi cati on device. 3. The nethod of claim
1, whesosimpngs that argshecked by the@luglity Rf ediomedegps prior to activating.
information is transmtted due to a change in at | east
one OfTﬂer}ﬁetﬂédJ&fQJldlﬁ"M 0o WhBRAEHS timé at \Hgl%h ffi%tcléﬁgolq;lfo(ﬁlnﬁ‘ﬂldﬁ is

3, wherein the change is the resul | east one of
a nodesieekst @Vuth@laramcé]r@hg rrwécmmslbasnddmal qepsfent delay between a

experlen&%ﬁ%nggﬂggﬁgﬁggl ggﬁ{ 5. The net hod of

cl -sensi tive synchroni zation
information is transmtted per policy and

cbnf i gilreahétbol cfetddimnigs ﬁfrﬂlemdmmismglthé pladility efondip aiddems

6. Thq%ﬁfthod of Ia|n1% % ? n _t.he HIHE sens {&J € en th
synchriBHicag SURE RARAHEGS BT TRRSEHEH P SQUREsafoWhen the
r equesdeti{dtRmof BEleist bhd sxHé Flufdhl?gf 6fakdi8modéms T disdRMead

of claim®6, wherein the nu tlradlo controll er includes

poI|C|es and/or rul es cta |n to make the
r Bquestherpgthed ofclaimnls W?lﬂ?él 9ﬁ r} oiatigh ComEaLE HhEFIdin

from %odeﬁﬁ% tmﬁlagéstm@salgle gl&agfahmae{y A1BAEQ by%qﬁ&m%m radio

The nethod of claim1, wherein the operational
scheduhedeins created in order to

14. A terminal device for controlling a plurality of radio modems, comprising:
a plurality of radio modems;
a multiradio controller; and

interfaces, coupled to the plurality radio modems and the multiradio

controller, the interfaces being dedicated to conveying time-sensitive information;

wherein the interfaces convey synchronization information from the

plurality of radio modems to the multiradio controller, the multiradio controller
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avoi d comuni cation conflicts between the plurality of

radio nodens. 9. The nmethod of claim1l, wherein the
wop@rasizenal schedul e is created based on the pcT/1B2007/001193

ti me-sensitive synchroni zation information and

comuni cation priority rules stored in the nultiradio

controller. 10. The nethod of claim1, wherein the

control information includes enable or disable

commands that are checked by the plurality of radio

nodens prior to activating. 11. The nethod of claim

10, wherein the tine at which the control information

is che [ e I s

on o coizthetfe HaRuhBaRA oG R IRAHR 3Gl for

radi o mnﬂﬁnmgmmﬁMW@hQ&ﬂ&mﬂhEmdahhaddof cl ai m 10,

further conprising the plurality of radi o nodens

buffering s di o rior ans Q

conpensat e tﬁ% Plt%ﬁa ﬁ”ﬁ fl{}g?qgo%m%f’ I lgfoqngg]% %rﬁgheo?mltlradlo
t he plasnabilérito efe pladiig ofedesmoddndbaséed broie dperdBonal bedule.
nmet hod of claim 1, wherein the control information

controls the radi o o the smal | est. nessage.si ze
E R PRI R AR G S
A ter MdiRles d8YbLRi1ds qqctﬁ&gwah kd ﬁQu@t Binbfsahditive s9hchr@didion
nmodens, conpri sing: | ur al It%wﬂéxradlo nodens; a

mul ti riafirmagemfreiat kerlst oaﬁqf thep ekradiogugreats- t o t he
plurality radio nodens and the nultiradio controller,

t i’tf—‘ i nfl?ertfeﬁ'ﬁiﬁ'ﬁ d%@%c@ gr @l%ﬂ{ P@tvﬁlgre'irptheg Ve dMA¥schedule is created

time-sensitive information; wherein the Interfaces
conveybasghaththe miirmea@ten@nva sryhdrmmat@n ififoomatidneang lcamalupicgtion

of radi o,.nodens g %1 q 0 SonL L h&gr t he
ﬂU|tIH8ngn€gﬁPP8PF§Fd¥e ?zfﬂﬁuPﬁeué NCRr oni zat i on
information to create an operational schedul e for

cont r oTHe tagnih#leiepice vAtlainy 149 fwherdh the votarienfoamdion ecludes enable

interfaces further transmitt nt or,mation .
fr om tfierieopngs (Bfe shackiPhochE Ry P yofihs prior o
radi o ypdames. based on the operational schedule. 15.

The term nal” device of claim 14, wherein the

mul tiradi o controller |ncludes policies and/or rules
di&t at Thﬁgtemgﬂ deyice @aﬂé@} T iwhereybihe time ag which the control

synchriafr£a6dPR checked by the plurality of radio modems is based on a constant

delay between a control point and a radio modem antenna.

19.  The terminal device of claim 17 wherein the plurality of radio modems further
comprise a buffer for temporarily storing some radio packets prior to transmission
to compensate for when the activation of at least one of the plurality of radio

modems is disallowed.

20. The terminal device of claim 14, wherein the control information controls the
radio modems to the smallest message size granularity allowed by the particular

radio modem.

21.  Aninterface for transmitting information between a plurality of radio modems

and a multiradio controller, comprising:
-27-



information fromat |east one of the plurality of
radi o nodens. 16. The term nal device of claim 14,
woberes31t he operational schedule is created beSEDB2007/001193
the tine-sensitive synchronization information and
conmuni cation mediumpriority rules stored in the
multiradio controller. 17. The term nal device of
claim 14, wherein the control information includes
enabl e or disable conmands that are checked by the
plurality of radio nodens prior to activating. 18. The
term nal device of claim17, wherein the tine at which
the contr o'a éo%‘(r&%rﬂ&&lgﬁ) Qtn!lc?urg I?(ﬁ'(‘tkaﬂgnf?ty ét nléftl@L: 's§rr)6hfgnlzat10n
radi o nodens 1s based on a constant e ween a
cont r ainfqpmiatien Ferd agpluraldy of radthemodantsetn raanultl@dlonmetroller and
term nal device of claim17 wherein the plurality of
radi o nodens_f rarlhy
storing so K COFIH‘%‘SI‘F&I‘EIOR %ﬁ?c%rg ?orQraR%{'Bifttfﬂ;gatnlgér'n sén@ﬂplg @{tfdl
conpenafirdafi@r frovh el Itﬂillerﬂlni ¢cm&bllﬁno dfe Iﬂllralllgaﬁ tadlxnmodéms.
the plurality of radio nodems is disallowed. 20. The

B s 2 6 B R S SOl e

mes sagfoddnZ ® fBrmauingleideyical | owed by the particul ar
radi o rmdem 21. An interface for transmtting
radi o nod

i nf ormation ralit nd a
1 v e BeeiR o a8 W SR Fvices coupled
st ructygregcH Qliotrh@sm tting tine-sensitive

synchroni zation information froma plurality of radio

nodens to a nultiradio controller; and a comruni cati.on
s#4: uct Theanterfaca of ghpami2e t Wheyeinithetadiorigierfaceds erpbledgp distinguish

| nfor ng Qé}?ftﬁlg g'y&cnﬁ)g 2 r‘r(?sd fng(g%n ﬁrgf%ﬁl%ltﬂ Enfgﬁ’na?llaﬁ Iprov1ded by

plurality |nter ace
21, mhhcp]umltﬁdmdbemdchms are conbi ned within each
radio nodemto forma single device. 23. The interface

clajm21 vvh face
a5t oot Bt S gl LG Rt o SR R e
of cl adomp%ﬂe,r resfdabile progtdnecoda@dimbodied ar fadtmedismehadingdlling a

distin
quraﬁty of radio modems, comprising:

a computer readable program code for transmitting synchronization
information from a plurality of radio modems through interfaces to a multiradio
controller, wherein each interface is coupled to at least a radio modem and is

dedicated to conveying time-sensitive information;

a computer readable program code for utilizing the synchronization
information in the multiradio controller to create an operational schedule for

controlling the plurality of radio modems; and

a computer readable program code for transmitting control information
from the multiradio controller through the interfaces to the plurality of radio

modems.
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time-sensitive synchronization information from ot her

i nformati on provided by the plurality of radi o nodens.
w@2007A310put er program product conprising a CEORUE007/001193

usabl e nmedi um havi ng conput er readabl e program code

enbodied in said nmediumfor controlling a plurality of

radi o nodens, conprising: a conputer readable program

code for transmitting synchronization information from

a plurality of radio nodens through interfaces to a

mul tiradio controller, wherein each interface is

coupled to at least a radio nodemand is dedicated to

convey. - : -

r S5cabl R tohisF ERT bieSyd i BhltE derdin GRURMRRy of radio

synchrmodenas, thennterfices amd ihe multiradib eomxiller a@domprised within the

controller to create an.operational schedule for

controﬁameﬁﬂre?‘??écﬁrpﬁﬁuﬁ’lc?tf%}‘ %F-adi o nodens; and a

conmput er readabl e program code for transmtting

cont r othd dohPiteRbtoptanh pdudtidE chish 2§ adrdin Getnekdnsitive

through the interfaces. tqo the plurality of radia

modensSy2ehronigaiopdgrEionds Byt dig R @ change iitisastone of the

wher ei 0, LE @bkt y of radio nodems, the interfaces

and the mul'tiradio controller are conprised within the

same W rel ess communi cation device. 27. The conputer

p2ogr abheprostbyter pesteranm aiodpdof clajie 2 i whergie the change is the result of at

i mo- i : . g . : o

tr ansrt i 2f oSV EAMAA Y Al BRI b R rdoZem egperiencing

pl ur al hahgowet onmadoff. 28. The conputer program product

of claim 27, wherein the change is the result of at

| east .ane of nodem ent.er.i a wirel ess.network and a

nhiem DSPPuRE Piog RARREUE " Sith dhgiereit g intisichsiale

Conput §hchirbMigitdmiploadatith i©frar it p&b polvdyeime iconfidigation settings

ti me-sensitive synchronjzation information is

t r ans e &k PEtirgdi saNFolFd configuration settings from

the nmultiradio controller. 30. The conputer program

pPs@ductheonfpuidi ProgPam PRAL&ION cafh@ 28 IR Al tirhd/Eensitive

synchronization information is transmitted due to a request from the multiradio

controller.

31.  The computer program product of claim 30, wherein the multiradio controller
includes policies and/or rules dictating when to make the request for time-
sensitive synchronization information from at least one of the plurality of radio

modems.

32.  The computer program product of claim 25, wherein the operational schedule is
created in order to avoid communication conflicts between the plurality of radio

modems.

33. The computer program product of claim 25, wherein the operational schedule is
created based on the time-sensitive synchronization information and

communication priority rules stored in the multiradio controller.
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synchroni zation information is transmtted due to a
request fromthe nultiradio controller. 31. The

WO opasB17 program product of claim 30, wherei np¢1E2007/001193
mul tiradi o controller includes policies and/or rules
di ctating when to nake the request for tinesensitive
synchroni zation information fromat |east one of the
plurality of radio nodens. 32. The conputer program
product of claim 25, wherein the operational schedul e
Is created in order to avoid comunication conflicts
between the plurality of radio nodens. 33. The
C uter [ -
o%gf at fho ncg) g{eﬁ g}é)%Fa%g#‘rs E%C? é’£ 13@1‘1 g% eégn rel ﬁ‘{eﬁ:gﬂtr&lnﬁformatlon
time- Slﬁﬂﬂdftslemﬁ)ls yndikabtendanahands thanfre rchaikled) by #regplurality of radio
communi cati on. ?rlorit rules stored in the nultiradio
cont r JPPEMSPAOT QAU Gt er progr am product of cl ai m
25, wherein the control information includes enable or
i 53 abl EneComipaite proghai pradect ohelaiesu, b;ynetehﬁe theltimieedt ivthychothe control
radi o npdens prior to activating . The copput er

progr a‘ﬁf%@%@c‘? chcked By the pliraligy éf @Fhﬁ’ PRREmS; l?rﬁasﬁil ORA Ceupptant
the C%&J em&wcgﬁ&a%ldr snFPRAEH MY bltenm! ural ity of

radi o ens 1S based on a constant delay between a
control poi nt and a radi o nbdem antenna. 36. The
c¥nputBre qompgieaprosrastipretuc bf elpig 34, Jurther gpmpiaying the plurality of

conpri rad dlﬁgnédéﬁ.ﬁ BPH&%A sto}{lqudlg ?Qdkgtsrﬁ?g?{sstrﬁ%fsgloh r:tlcgcompensate

sone ra ansm'ssion to co

for vvffenwhhethaattuvxa&bm ofhat daa‘astanleloé tetplonkty of radn@modems is
plurakgym radi o nodens is disallowed. 37. The

comput 8@ran1product of claim 25, wherein the

contr ol |nfornat|on controls the radio nodens to the

syl | eRie JPRHIRE Brogtanepr@dadd bl alaint 95, alHeesl@ thelynirdlénformation
particul ar radi o nodem 38. A system for controlllﬂ a

pl ur algopffols theradip snadses fsthe é’é‘ﬁ%ﬁsF Gesigee Hzgpranulprty plligyed by the

radi o JIpSIGIR radlo ke F adi o controller; and

38. A system for controlling a plurality of radio modems, comprising:
a plurality of radio modems;
a multiradio controller; and

interfaces, coupled to the plurality radio modems and the multiradio

controller, the interfaces being dedicated to conveying time-sensitive information;

wherein the interfaces transmit synchronization information from the
plurality of radio modems to the multiradio controller, the multiradio controller
utilizing the synchronization information to create an operational schedule for

controlling the plurality of radio modems; and
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interfaces, coupled to the plurality radi o nodens and
the nmultiradio controller, the interfaces being
wola@drgssed t o conveying tinme-sensitive informegd©B2007/001193

wherein the interfaces transmt synchronization

information fromthe plurality of radio nodens to the

mul tiradio controller, the nultiradio controller

utilizing the synchronization information to create an

operational schedule for controlling the plurality of

radi o nodens; andthe one or nore radio interfaces

further enployed for transmtting control information

radi o modents BB AR PR Pl Eber e Boliled rnShiving contol
information from the multiradio controller to the plurality of radio modems based

on the operational schedule.
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