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APPLI CATI ONS [0001] This application clains benefit

under 35 U.S.C. 119(e) from U. S. Provisional Patent

application Serial No. 60/698,510 entitled METHODS AND
COQRPPIRANGSESNMPOR ATIRTE RVWRRKIINGP MOIWCREIAND OATAINICATION PROTOCOLS
CO-APPRTEIATN NS IH@idE ELE@ROYIC WEYVICE 2005, the entirety of

whi ch is hereby incorporated by reference. BACKGROUND
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people to set up a WLAN in their homes. In addition, WLANSs have become widely
available at coffee shops, libraries and other public and private locations. Mobile
phones have also begun utilizing multiple communication protocols such as Cellular,
WLAN and Bluetooth. Mobile phones and personal digital assistants (PDAs) have
become multifunctional devices providing email, Internet access as well as traditional
cellular communication. Mobile phones may also utilize a WPAN to communicate with
an earpiece or other device.

[0004] Certain wireless communication protocols overlap each other in terms of
the frequency ranges in which they operate. For example, Bluetooth and IEEE
802.11b/g devices share the same spectrum. Bluetooth is a standard communication
protocol that provides for data transfer within a range of approximately ten meters.

Both Bluetooth and IEEE 802.11b/g devices operate in Industrial, Scientific and
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comuni cat devi ces FRCT
trapsnhi¢timza thel toaasthit @nergip oft}ﬁ: Blag®oth device will spill into the transceiver of

the IEEE 802.11b/g device and desensitize the receiver. The desensitization of a

receiver may cause loss of signal and failure in communication. Co-location of the
communication devices may include utilizing the same antenna, location on the same

circuit board or coupled circuit boards, location on the same chip or coupled chip sets

and combinations thereof.



circuit board or coupled circuit boards, |ocation on
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[0010] According to a related aspect, a method of coordinating communication
for multiple wireless communication protocols within the same electronic device can
comprise detecting an assignment of at least one time slot for wireless communication
of the electronic device utilizing a first communication protocol and controlling wireless
communication of the electronic device utilizing a second communication protocol to
avoid conflict with wireless communication according to the first communication
protocol. Additionally, the method can comprise requesting reassignment of the 4at least

one slot assigned to the first communication protocol, canceling a data packet
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for requesting a reassignment of the at least one slot assigned to the first communication
component, means for canceling a data packet transmission in response to the request
and means for reassigning the at least one slot to the second communication component
based upon the request.

[0013] ~ Yet another aspect relates to a computer-readable medium having stored

thereon computer-executable instructions for detecting an assignment of at least one
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[0016] To the accomplishment of the foregoing and related ends, the one or

more embodiments comprise the features hereinafter fully described and particularly
pointed out in the claims. The following description and the annexed drawings set forth
in detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.
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accordance with one or more embodiments set forth herein.

[0025] FIG. 9 is an illustration of a systém that coordinates communication in
wireless communication environment in accordance with various aspects.

[0026] FIG. 10 is an illustration of a wireless communication environment that

can be employed in conjunction with the various systems and methods described herein.

DETAILED DESCRIPTION
[0027] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may

be evident, however, that such embodiment(s) may be practiced without these specific
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1mj@gn¢mbé@b dmetdpd, apggzrabg or article of manufacture using standard

programming and/or engineering techniques. The term "article of manufacture" as used
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herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart
cards, and flash memory devices (e.g., card, stick, key drive...).

[0031] Referring now to Fig. 1, a wireless communication system 100 in

accordance with various embodiments presented herein is illustrated. System 100 can
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2 illustrates a tem 200 including a WAN associ at ed
hufy qr jgwitch 202. Ethernsé hub 202 can be connected to one or Mote electionic
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devices 204 including personal computers, peripheral devices (e.g., facsimile machines,
copiers, printers, scanners, etc.), servers and the like. Ethernet hub 202 can also be
connected to a router 206 that transmits data packets to a modem 208. Modem 208 can
transmit data packets to a wide area network (WAN) 210, such as the Internet.
Alternatively, router 206, Ethernet hub 202 and access point 102 can be combined in a

single wireless router. System 200 illustrates a single, simple network configuration.



wired | ocal area network (LAN). Access point 102 is in

comruni cation with nobile devices 104. Al though a
W@ emglasdaccess point 102 is illustrated for sip@El/U8100§027046

the WLAN can include nultigple access points 102.

Access point 102 is connected to an Ethernet hub or

switch 202. Ethernet hub 202 can be connected to one
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bé readily appreciate or lnary S
odd slots drealletted foysceptiona ﬁﬁhe Bluetooth device can utilize Synchronous

Channel Operation (SCO). As can be seen in Fig. 3, during the frame there is a gap of

approximately 250 microseconds between transmission and reception. This gap
includes a standby mode and synthesizer mode. During these two modes the IEEE

802.11b/g device can transmit or receive without interference from the Bluetooth

device.
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3illustrates a H gh Quality Voice HVI node of
transnission for the Bl udfooth protocol. HVI node uses
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meggsalisghpigt above, HV2 utilizes two slots for fransmission and the third
and fourth slot for reception. This leaves twelve additional, unused slots that can be
utilized by the IEEE 802.11b/g device. When using the HV2 transmission mode, if the

device is used only for voice transmission, the IEEE 802.11b/g device may be able to

3

achieve a 70% throughput without coordinating transmission and reception of the
Bluetooth and IEEE 802.11b/g devices.
[0041] In one or more additional embodiments, the Bluetooth transmission

mode can include coding. In Bluetooth 2.0 HV1, the first, second and third slots are
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the Bluetooth and | EEE 802.1 | b/ g devices. [0040] In
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example, those skilled in the art will understand and appreciate that a methodology

CO

s

Q-t

could alternatively be represented as a series of interrelated states or events, such as in a
state diagram. Moreover, not all illustrated acts may be utilized to implement a
methodology in accordance with one or more embodiments. Additionally, although the
methodologies are described herein with respect to the Bluetooth and IEEE 802.11b/g
devices, the methodologies are applicable to additional communication protocols and
are not limited to the Bluetooth and IEEE 802.11b/g devices.

[0044] Referring now to Fig. 5, a methodology 500 for coordinating

communication in a wireless communication environment, in accordance with one or
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can act as the controller component and coordinate WLAN and Bluetooth transmissions

and receptions.

[0046] In one or more further aspects, the controller component can be
implemented at an access point. Access points may be unable to detect the presence of
a Bluetooth device due to the relatively small transmission area of the WPAN.
However, the IEEE 802.11b/g device within the mobile device can notify the access

point of the presence of a Bluetooth device to facilitate coordination of the
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Blyspfitvice” virsSabhddBh et CORGTaT e~ plemented
wiBhid@hOTHEE 862/ 1 I8 devabd, 288 86bahidb cSHFYHRE 88thpéhehlr any other

Bl uet oot h devices to each other. The access point need
paspible igwderaeniation, slould st deteqt BrpregRed any detemmaine the transmission

Vi . 471 l.n.one e ot.her .
B % PL R E5viec ot o0l REANEafhisfloy, g etcrmine
the Bludicothl irviheidsibe bile AepoANCciRsddl SBlteaiosiihating component can
transm ssi ons. The beacon interval is the tinme between

mgpifer dhe RF 2ewist ewitisddyihe Bhistogtirdavicedaiidantifyranssssiemand

. o . i | g
BBk Ol B 0 RN LRl iy
thb Bl ietolel idewse, it abnissthp dntihg tannsaidetbts endsceAle WLAN

i nterval followed by a_ Bluetooth interval, although
RS TSTADADS PGP OPF}“%{%WO?ﬁ . [0048] In one or nore

[0039ect S, InlimeRl weiroaldecdaut %gore\ﬁll%ﬁlg%’&ﬁnﬁcﬁﬁﬂ{ &t monitor a Serial

virtual ly unchanged while t ransm ssi ons are
Businissiace (S8l for messhgbs betvden dte BluetoothhdeviRiewnatl asentral processor

. it . At £ .

ot irkEe RAPL Gt Pt MR TR B e TR v

piseR HeBilialosthCdyidetnt @iobile ABEBE BéntAl prdbY¥ssot ddlexchange
possi bl e i npl enmentati on, should first detect the

MBISARCE PET Ehansariesion and reqeption. ahensequsngly, these messages can be
used to determine approximate timing of transmission and reception activity. The

coordinating component can schedule the transmissions and receptions of the IEEE
802.11b/g device to avoid collision with transmissiI()nS and receptions of the Bluetooth
device.

[0050] Referring now to Fig. 7, a methodology 700 for coordinating
communication in a wireless communication environment, in accordance with one or
more embodiments presented herein is illustrated. In one or more aspects, the IEEE

802.11b/g device and the Bluetooth device can exchange messages to coordinate the



schedul e of a Bluetooth device prior to scheduling
WLAN transm ssions. To determ ne the Bl uetooth
W@ e@n®es98si on and recepti on schedul e, the coorPCTEHS1006027046
conmponent can nonitor the RF power enmitted by the
Bl uet oot h device to |dent1|4fy transm ssi on and
reception slots. Once the coordinati ng conponent has
determined the slots utilized by the Bl uetooth device,
WLANcad Biaetoom@penmmatnompngocfoda Bmh;ﬂeﬁiBhlletwﬁl éfmlce and the

G AN tr mss on_an ti on t hose
eEf 33 118e e Motk Prarestts BMechBRfigs Bt b Rthdalfy -
méEIPROPEReert the dBbiaks. O s8maekfibatinfngs, tmplehfoaé:ﬁnérslﬁ’drhbﬁl@g the

massages bet ween t he Bl uetooth device and a central.

IEEE 8624 db/e device Rendsamssages eqntpiaingdnigrmatioregpigimgebeacon
peBb IO PSR SR8 1AM BReROIPRE, ARl Baties o

seleaﬁe@ecﬁwrgevhm agaes isprvoice dafl ih peogsess shon and
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er néNlé?i‘pﬁl @L@F\‘?‘P‘?@u%hz?ﬁ e ﬁ}etgluetoot%
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tr.ansmj ssi ons a ece t,he Bl uet oot h devi
carRis oY BT H HGR TPt B e TAIRS PO gyt i B
30099b/3 dedick MeteRAFHTbHRtion Redaiding mer\ellmaﬁ@rmmaf@mmd
envi ronnent, in accordance with one or

e.2 FDGHIERGhFEY  prdsernlber of slogs ta begised by e rBeltl@eothlde\’l&ﬁ eAb700,
thg%]fg g@%’ﬁﬁ) dé de\%]e sclhgtﬁﬁe A:&\I IVQi/Cg 9&%{ & SﬁﬂgSI(S!%.qO avoid

Vi cé can exchange nessages to coordi nate
collixeowith tieBIBttuethaleiite mmnmsslexast andnecmpabm:ol s. Both

t he Bl uetooth device and the | EEE 802.1 lcﬁm devi c
(0051 ude B BEEESHrso THRE S0h{ Toig e ey Brsage 8 Bt

dekrfe%%e@cgl% I 6Bt HﬁeqﬁﬁE% 11!> EE 5 g?e'%’?afégé B iSoludeO

pronot e eroperability, / g devi ce
mﬁaemd’somgmimml&eﬂcan pelmg:hmtyf, tﬂngth andrservaggatirden gt samportant

bt B 0 S ARSEEL SRBLTS B B2l ot M B R

Lh@h€or. SBéhc¥ inBlubétdgistiatith A &BSr Afal MFbrmation. If
[ 0051] When the Bl uetooth deV| ce initializes

the Ol B0% Ath/pdevichis iBkblstiotackivd beacons viarthe BHAY beerse g

t | EEE 802.1 | b/ ' I: '
B G aRriRg i RS B et o St DO, P8 e ¥
BReidoid de@lclélﬁ@élaggérlsldt absigmisht RedlPinelseacombeeaptiony dh dlgese
call is set up the Bluetooth device ?an send a nessage
cifcymsapeesgis Biufrte?t@ dewige c&n idgpitly and g3 lﬁF%? sigts fgep the current

SRR KR BN A AP

bddtarat dmadidlﬁaulth@WIAﬁNZ@ﬁ send a request to Bluetooth to reschedule the slot

y

assignment in order to allow WLAN transmissions due to quality of service
requirements, emergency call requirements, or other similar types of requirements. The
Bluetooth device can reschedule generating a delay of approximately ten of
milliseconds. This may result in a small glitch for the in the voice call.

[0053] In one or more further embodiments, the IEEE 802.11b/g device can
send a message to the Bluetooth device to indicate beacon periodicity and beacon
lengths prior to setting up a voice call and then monitor Bluetooth transmissions via the

SBI interface. When a voice call is initialized, the Bluetooth device determines the



the 1 EEE 802.1 I b/g device schedul es WLAN voi ce packet

transm ssions to avoid collision with the Bluetooth
wa@leoo70e898r ansm ssi ons and receptions. [0052] |PCT/US2006/027046

addition, the IEEE 802.1 | b/g device may send nmessages

to Bluetooth device requédting tine slots. The I EEE

802.1 I b/ g device nessages may i nclude information

regar di ng on Beacon periodicity, length and service
approprise trifsniissiomfornatant! sidtaind sepdd EREsBEE tollHRY §02dEbi/g e

Qe B P PR 5 i GV e 4 b S Bhich stbss oahtoe
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approximately ten of mlliseconds. This may result
havenccenmom Himing, itonitoring thetiBlibgcerhes wsesssars [The fegess)ars able

to Glomdae B Lb 50 BURELTE bRt foe BEmAEE, ce 10
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to setting up a voice call and then nonitor Bl uetooth
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Blpetodthtdsvice shidvd il trensmisson awl jeaeptiopdpoless than 50% of the
transm ssion and sends packet end nmessage to the
g yet oot h devi ce upon conpl etion of transnission. The

[0048)! I eceif 8fic BARKRL al®lrtive aMbo@iatk] theBlustesthdgeise bad the
recepti on by the Bluetooth device. Therefore, the |EEE

IEEBB02. 1I1blggie®r@@|0@1éln0§lda [spatrelsignalse encattbattwné%ep%s@mﬂ% gevice
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refue{¥d4d ldvm oﬁcrbethe traﬂiﬁimmém oit leedptientoddoice nt data phxécetdﬁﬁ/bmplete.
rovide
Sn%llarly, the IEEE 802 11b/g device can include a signal to the Bluetooth device

indicating when a WLAN transmission is being transmitted or received.

[0057] In one or more embodiments, the IEEE 802.11b/g device can utilize a
filter to eliminate conflicts with Bluetooth device transmissions. The Bluetooth device
transmissions are narrowband (1 MHz) interferers for the broadband channels of a
(22/20 MHz) WLAN receiver. The WLAN receiver can use a programmable notch
filter to null out the Bluetooth transmission. In order to null the Bluetooth transmission,

the WLAN receiver would need to determine the Bluetooth hopping pattern and the



timng to both the Bluetooth device and the | EEE 802.1
| b/ g device. Once both devices have common ti m ng,
woroesdsng t he SBI becomes unnecessary. The deuT/US206/027046
are able to determne thejr allotted slots w thout
using the triggering nessages. [0055] hi one or nore
aspects, the Bluetooth device slot assignment is
circuitlike and nedi um access by the slave on the
timidlglte traekdthelinkdereacm dlfradﬂ@ngaxd ¢ajcupatingthe Edquenny bopsting of the
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sc}[edqledltmsmntshlons anaeceptignafroprthe aeosisnpintd dibggeheduled
nlflca onpl exi t AN recei.ve one
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traﬁgﬂﬂsglgﬁ§am§éiﬁq% ed automatic powersave delivery
(UAPSD) node to avoid transmtting or rece|V|ngdr|ng
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originally intended as .
reasoning about or inferring states of the system, environment, and/or user from a set of

(@ 3:

observations as captured via events and/or data. Inference can be employed to identify a
specific context or action, or can generate a probability distribution over states, for
example. The inference can be probabilistic—that is, the computation of a probability
distribution over states of interest based on a consideration of data and events.

Inference can also refer to techniques employed for composing higher-level events from
a set of events and/or data. Such inference results in the construction of new events or

actions from a set of observed events and/or stored event data, whether or not the events



power saving feature, the UAPSD node can be used to
prevent the | EEE 802.1 | b/g device fromconflicting
wWowaon/0od9e1 Bl uet oot h devi ce. I n UAPSD node, thePCEER006/027046
802.1 I b/g device will enter sleep node during the
Bl uet oot h transnit/receile cycle. Wen the
transmt/receive cycle is conplete, the | EEE 802.1
I b/g device will send a "Trigger" message to the W.LAN
are @UIRRREd j10de. tetdporal preximmity, agd whether thg geents enrbdaie ease from
point wll seng all the voice or data packets that
one [9F 54 oFd 8Ferd @B GafaEYCthe | EEE 802.1 I b/ g device while
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recept.i on 3 int. The schedul ed
emlfcﬁoélﬁg%s %%iégﬁéi%ggﬁggg%ﬁglg%?ﬁ%ﬁ%ﬂar e schedul ed so as not
[0067] | Nt erFigl 8 isnid iluBatioh o6t kystern 86 frilws fapilitatgn goordinated

receptions. [0060]. 1t wi || .be appr.eci,at ed thlat in
T St S L T
co ﬁﬁh&idn”%ﬁ%ﬂﬁ@ﬁt i 3BcoP@ntR4Rh RE AF HHongebadifighs Sbtcbrth
ormats, frequencies, etc. As used herein, the termto
heréinn Sgstemc300 danfresidainan acessepaintandderapapseidavies. SyHens0
of ,reasonin ut _or. inferri .
CorEHAES BRIFEHET SOAGPGTECtiees® PbhiaE Rt St d Ry Shfa, and

perfstRis #5161 Wb BorRMBEYeSn G/ lters] aliplifies)idemencevetia eidpthe received
enpl oyed to identify a specifjc, cont ?xt or.

sigasiang digtizes dheqRiBisney FiEhy lpaein SAEN 4 dunoedppidy can
vt rogst By Tnplfer SANSH O ERERA, APl AdeRtachveliBghbols to

stribution over
aphdceéses80. i nterest based on a consideration of data

and events. Inference can al so fer .to t@Chni%es o
[0053h1 oy ed PrasesoBRBOEHIRF HRTGREFY Aedicpicd R AR YHPS HIATEEP
rec@lvef ‘6? DL RRP gé@ﬁoﬁe‘ﬁt 02 MGt deRérBfisERornRSieh f6r trahsinhion by

construction of “new events or actions froma set of
trapdsieer 816, eRrecdssoriil/can bs & prasdssey 8yt copiTads OGHEIRIE or

not the eventsare correlated in e . :
compORTHA ¢4 oL KAREn B A ey o Al R arin soceived
byz&%iv%rr _8§§,Vgt%h@xlate§ VS0tmATo foefrasaissiciesy trif3ffittdr 816 and controls

ccording To an exanple, one or nethods presented
onabomereeompanehisdé usriidevige BOR- SPrapesser 3%9“@?&%19%‘?% ggontroller

resence uet o ' : TR ot
L e L K e
Prbd¥aior's06 chofreUtiend oprmiaties camnponent (1ot slatvn)dhadt goordinates

and are not_intended to limt .the nunper of ibnferenceg,
commamnieasian pélizing multiple communication protocols. It 15 to be appreciate that

the optimization component can include optimization code that performs utility based
analysis in connection with assigning time slots for data packet transmission and
reception. The optimization code can utilize artificial intelligence based methods in
connection with performing inference and/or probabilistic determinations and/or
statistical-based determinations in connection with optimizing time slot assignment.
[0064] User device 800 can additionally comprise memory 808 that is

operatively coupled to processor 806 and that stores information related to coordinating



made or the manner in which such inferences are nade

in conjunction with the various enbodi nents and/ or
woredohoe®sdescri bed herein. [0062] Fig. 8 is anPCT/US2006/027046

illustration of a system 800 that facilitates

coordi nated conmuni cati d§ between nultiple

comruni cation protocols in a wireless conmuni cati on

envi ronnent in accordance with one or nore enbodi nents
comdftnidafbhdhrldeniother SiitdtddinBsithatian. Mesiote 808 canachhtmcmaﬂy store
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[0066] Fig. 9 is an illustration of a system 900 that fac1l1tates coordination of

communication protocols in accordance with various aspects. System 900 comprises a
base station or access point 902 As illustrated, base station 902 receives signal(s) from
one or more user devices 904 via a receive antenna 906, and transmits to the one or
more user devices 904 through a transmit antenna 908.

[0067] Base station 902 comprises a receiver 910 that receives information from
receive anterma 906 and is operatively associated with a demodulator 912 that

demodulates received information. Demodulated symbols are analyzed by a processor



of illustration, and not |limtation, nonvolatile
menory can include read only nenory (ROM,

w@e@gnesysebl e ROM (PROV), electrically progran@bis2mida7046
(EPROM), electrically er3§able ROM (EEPROM), or flash
menory. Vol atile nmenory cén include random access
menory (RAM), which acts as external cache nenory. By
way of illustration and not limtation, RAMis
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adflftﬁﬁﬁl l{aQé' sthifbRl ARGBr Rrhfff 48 b@@ﬁﬁs@aﬁﬁraﬂ? @ﬁlmﬁa@ 'bf @itient for the
pical actions thereon (e.g., filters, anplifies,

exelmplmc;obnse stagion ald:te)mmlabdevsenbadﬂmﬂom Qn@ddl’falm itds tyi e appreciated

condj f.i on obt ai.n | es
o e At SR o ot aeeiovan Sonns GePor Lo
maumthlgaesnpdescﬁsemrémazs fRAIANIcdErdl&s eomatiniatibtierd 0
a second processor 818. Second processor 818 may be
bebprenat i vel y connected to menory 808. Second processor
can
0fedh; Far Ml Syuds rig 4804 BUGRhLAE sCARBRIRA 1005 a ransmi
(TR dergeedessd 601 0esives Yorment 00dest inkdrlehvst el modutptes &es

ol ERE) oG B RGBSRt STEhRT ( JFOBBPORY A o
syhfbo?lglohﬁlhfﬂ)?tlﬁﬁt 1e08v& arfd c{ﬁ&se%?é@tﬁ@@at& Qﬁﬁb(ﬁ@&ﬂd Ibﬂcﬁtsﬁ%bols and

coordi nation of communication protocols in accordance
prowitles o stréanusf sgmpelst §ynﬂ§pknmdu19®:® 1obhpitipdexea digased pilot

YRRl R BB A SRR AI eyt Feth GG By VI b B 2 date

syﬁﬁ)\bl %%ﬁlo?%%l Sor AGHEVN8e 8DERONThOPot s§RBolsARSHE defit

the one or nore user devices 904 through a transmt
coann@cmsb’ ig@ach {y006Y periak eTha pitot symbelp caro M@chadmswn

4 oS ST v

BipRstdd LML), %ﬁoeﬁ@t didistopndutlabRsed EDNY,ed codd divisitn on.
Dem)dul ated s ols are ana%géed by a processor9l4
mpliiplexed (GPM) thp&aﬁerréf EuNe)s ﬁylsteab%m YJanodihigel Yidrgan

tra{nsﬁﬁ‘ﬁ‘ldeah? Fé: o8V tﬁmsﬁﬂ%yin%gﬁsﬁg {ﬁgeetﬂg& g 3 an R gﬁg&:ﬁ‘ﬁ@ T to

tores I nfornmation X the
olﬁalgraa‘ltraﬁsformed” symbol that contains N time-domain chips. Symbol modulator

1015 typically repeats a portion of each transformed symbol to obtain a corresponding
symbol. The repeated portion is known as a cyclic prefix and is used to combat delay
spread in the wireless channel.

[0070] A transmitter unit (TMTR) 1020 receives and converts the stream of
symbols into one or more analog signals and further conditions (e.g., amplifies, filters,
and frequency upconverts) the analog signals to generate a downlink signal suitable for
transmission over the wireless channel. The downlink signal is then transmitted through

an antenna 1025 to the terminals. At terminal 1030, an antenna 1035 receives the



transm ssion by a transmtter 920 through transm t

antenna 908 to user devices 904. [0068] Fig. 10 shows
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[0073] Processors 1090 and 1050 direct (e.g., control, coordinate, manage, etc.)

operation at access point 1005 and terminal 1030, respectively. Respective processors
1090 and 1050 can be associated with memory units (not shown) that store program
codes and data. Processors 1090 and 1050 can also perform computations to derive
frequency and impulse response estimates for the uplink and downlink, respectively.
[0074] For a multiple-access system (e.g., FDMA, OFDMA, CDMA, TDMA,
‘etc.), multiple terminals can transmit concurrently on the uplink. For such a system, the
pilot subbands may be shared among different terminals. The channel estimation

techniques may be used in cases where the pilot subbands for each terminal span the



an antenna 1025 to the termnals. At termnal 1030, an

antenna 1035 recei ves thedownlink signal and provides
w@200enesosed signal to a receiver unit (RCVR) 1P@DUS2006/027046
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anplifies, and frequency menconverts) t he received

signal and digitizes the conditioned signal to obtain

sanpl es. A synbol _denodul ator 1045 obtajns N_received
enfierARstaiing rb@n% (resribiysexeent dprihe band efdeesy rivsh & pilgt ibband
strgétﬁi:ee\ﬁﬁlﬁ? bE Ql%%ﬁ%?{ to%%:?ari'l'? ﬁJe%If‘eﬂEi// ARt fordddR Yrminal. The

enmodul at or urther recelrves a frequency response
techmiquemtiesciibed hdreindnayihd indplémantedbycassn mehS (For example, these

erfornms data denodul.ati ogn on the received.data
tedlpiash ooy e RPLETIT I A DN ST PRI A dhgeof. For a
O g B I RIR oY R iton may be
inmpleppagsioritiig$Be ontrochappdinatitum speeific (ntegrated sirapits (ASICs), digital

s8] PRErEe S Do R U St ProsHENK Seirer FRp e Bl hmgnle
lofic Aefissd M]?%g,sﬁ?lgp?grﬂﬁﬁﬂﬂél btk afra}d@dP GHY), fR¥cedadrd controllers,

processor 105 npl ementary to the processin b¥
misyqrRRItroMsth ragroprogessors sefberplecianis Byt desigend to m’mgrm he
SRR, S ESARI 008, WU R pEpentain
cafl dk ahretugh miodvlesl @sg. fproeedaysshfilnstion’, aiydiaodn)ined pefom the

1065 recejv and I tipl exes the data synbols with
fupftiog ceyFREN Bercpe r?rpéﬁﬁﬁ&mﬁ 78K ,g? SREFR SHAeRs Ut and
exebitE @By Bfe pRYERYS 109 éz{daih@‘s‘m tter unit 1070 then

3
recei ves and processes the stream of synbols to
[0 er at e Tor agolftwake isipderadntaticmi, the techniquas derctibesthdyginmiry be

. antenna, 1035 to,the acces oi.nt ..1005. .[ 007 At

i R RUBitR Paoriss (€ e nEreRE A, COICURY 374 S Dapshtiform the

fuh&ORfhsid8sdrded h¥Rth. Phhed0RfARAolEZMaR BY sPEQLiATEREbR YinAs and
recei ver unit 1075 to obtain sanples. A synbol

exgertodiby arasessoos (Theneemery ol ssaysbe inwlenerieewithindhe processor or

rovi.des receive j .| l.s. and :

B QR IPER I e b AR Bl Y TR isd e

pIBERERSALSaridiS mikdlaaskKaown estherme es to recover the
traffic data transmtted by term nal 1030. A processor

[00el0 per  Wihvashasthsrmesscebed shove Sielydse cxameplen ek qnpor more
B 1HERTDbLLS rﬁgE g&afoTbeto%gdrﬂJ@'ev%%%%élei&ib@@@(ﬁﬁﬁﬁﬁion

rect , control, I nat e,
oftenagacnte bemethodelogies for parpaeceSiesaiiing theGfiFemeaationed

term nal 1030, respectivel Respecti ve.prpopcessor
el b ene ebFoRareE e o T Heovits PR RERL T,
coniiiiitionk A4 géﬁiﬁftﬁidﬁ% SEVAuS eEMS dRt IRt BossBIOCREGREIRgly, the

1090 and 1050 can al so perform conputations to derive

ddseabpdeamnalyodiments apsiintsndadds sobsaseeblisuomalicratians, mpdifications and

B T AT 7
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claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.



etc.), multiple termnals can transmt concurrently on
the uplink. For such a system the pilot subbands nay
wheooghesded anong different term nals. The chanP@l/US2006/027046
estimati on techni ques ma:i/ be used in cases where the
pi | ot subbands for each %%rninal span theentire
operating band (possibly except for the band edges).
Such a pilot subband structure would be desirable to
obtai n frequency diver giAMM®r each term nal. The
techni ques descri bed herein may be inpl enented by
vari ous neans. For exanple, these techni ques may be
Ll d in hardware, software, or a comnbi nation
thlﬁgf:eg&‘.gg or a hardware inplenmentation, the processing
units used for channel estimation may be i npl enent ed
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such termis intended to be inclusive in a manner
simlar to the term

5. The method of claim 1, further comprising:

determining a frequency hopping schedule for the first communication protocol;
and

filtering the wireless communication according to the first communication
protocol utilizing a null filter to avoid interference with the wireless communication

according to the second communication protocol.



"conprising"” as "conprising" is interpreted when
enpl oyed as a transitional word in a claimCLA M5 Wat
w0 g00chesosed is: 1. A nethod of coordinating  PCT/US2006/027046
comuni cation for nultiple wreless conmunication
protocols within an el ectt oni ¢ devi ce, conpri si ng:
detecting an assignnent of at |east one tinme slot for
Wi rel ess comunication at the el ectronic device
utilizing a first comuni cation protocol; and
controllin i.reles ommuni cation of the electronic
6. deleteén?ﬁqu?Pg?lﬁl&l i é‘@gﬁrn“tﬁ’n@&ﬂﬂ?ni cation protocol to
av o OhieHo! 1l hdhod SerCel airhaticAabdipogent
toolérl e%rgsf?(ﬁg?@m%% \gﬂat(ng?)g protocol. 2. The net hogl)bof
utilidiseg thee first Compivaicatiompratedolgindsi ng a Bl uet oot h
co ni cati agn ot pcol as _i. f.] [k
o cReaging e AL ypbiged i spE AL ARG brotocol
basH&iéQ&&BRPfﬁovdeEEE 802. 11 b communi cati on protocol or
| EEE 802.1 1g communi cation protocol as the second
comruni cation protocol. 4. The nethod of claim1,

7 furiﬂ%eﬁl%%g%ﬁhﬂq:ﬁﬁ&lﬁ*‘?@ﬁ%‘%‘ea&c’i gnment of the at

| ea ne sl assigne i rst conmuni cation
pr oh@eRbringRataie bh ngedalttas peteifate (SBHromhentédie agfirst
reception in response t he request. and, reassigni ng
commen e sbop Wi Be FF ceBeyRE o hAOHERARA
pr Oh&%%im?%%ﬁat‘i%ﬂ obd'8lof REASH to the fildh CofBiuRdtiod protocol
claim1, rther conprising: determning a frequency
basedppomthesSBldddifie for the first communi cation protocol;
and filtering the wirel ess conmunication according to
the first communication protocol utilizing a null
8. T i | tigE nietho@Ticthim, Gurties eomprisihgh the wirel ess
communi cation according to the second conmuni cat i on iz
pr ouitiizing 8 powkesaytesatuET ofd sgrprdicommyRiFAlon CORRERELt iy 17ng
nmoni toring r.adj 2 5 st
B BleR b BB T LBBHEL Rk dcth the fir
cofi@iinitati6@ptotstopr ot ocol ; and determ ning the at | east
one slot assigned to the first comunication protocol

9. The method of claim 1, further comprising:
utilizing a scheduling feature of a second communication component utilizing
the second communication protocol during the at least one slot assigned to the first

communication protocol.

10.  The method of claim 1, further comprising:

transmitting a message from a first communication component utilizing the first
communication protocol to a second communication component utilizing the second
communication protocol, the message comprises a schedule for the at least one slot

assigned to the first communication protocol.

11. A wireless communication apparatus comprising:
a processor configured to control communication according to a first
communication protocol and a second communication protocol, the processor further

configured to control transmission and reception according to the second



based upon the RF power. 7. The nmethod of claiml1,
further conprising: nonitoring traffic on a serial bus
WO nioenésase (SBI) connected to a first conmuni cBECT/U82006/027046
conmponent utilizing the first comrunication protocol;
and determ ning the at 1%8ast one sl ot assigned to the
first communi cati on protocol based upon the SBI
traffic. 8. The nmethod of claim1, further conprising:
comtttuinidatibn grosoqod tweavoghedndlget freith transmidsion ergeesption 1n one or more
conmuni, cati on ¢ onent .utili zi.ng.t he second
tlmeo%‘?ﬁ%ﬁ?ﬁ%&(iit‘bﬁ“eﬁfrg?%gﬁ?urﬂﬁﬁtﬁoﬁé’r?tﬁgola%n east one sl ot
as%ilﬁ%lﬁgrfytc%uf)@@wﬁﬂhrtﬁépfb@mﬂi cation protocol. 9. The
method of claim1l, further conprising: utilizing a
scheduling feature of a second comuni cati on conmponent
utili zin he co Lcati . . i
12. 3¢ "ineopeiahd S FRERIEBE R AR RAGBE BloRiBlislie Blludche
cong&gﬁ&g@hpnﬁ&xﬂThe nmet hod of claim11, further
conprising: transmtting a nessage froma first
comruni cati on conponent utilizing the first
comn . o ety jt6cdl isdhe of IEEE
13, o e B o by o oo
802t 1® MaIBBRE02 Ahp compmnmwatahpatdoelst or t he at | east one

sl ot assigned to the first communi cation protocol. 11.
A wirel ess conmuni cati on apparatus conpr.i Si
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nication prot ocol, the processor further |
congsumEhiguilizihg the ficsh tommunicatiemproticohcansels pdemarkst transmission

or GRSk PR AL ST e P (Bl e BredsGafifiene
Secgﬁ&&éﬁﬁma@(ﬁﬁér@fb@&t o the first comunication
col;

proto and 'a nmenory coupled with the processor. 12.
The apparatus of claim 11, the first conmunication
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conmuni cation protocols. 14. The apparatus of claim

11, the processor requests reassignnment of the one or
16.  The apparatus of claim 11, the processor monitors radio frequency (RF) power

of a first communication component utilizing the first communication protocol and
determines the one or more time slots assigned to the first communication protocol.
17.  The apparatus of claim 11, further comprising a serial bus interface (SBI)
connected to a first communication component utilizing the first communication
protocol, the processor monitors SBI traffic from the first communication component

and determines the one or more time slots assigned to the first communication protocol.

18.  The apparatus of claim 11, further comprising a power saving function of a
second communication component utilizing the second communication protocol utilized

during the one or more time slots assigned to the first communication protocol.

19.  The apparatus of claim 11, a first communication component utilizing the first

communication protocol transmits to a second communication component utilizing the



nore tine slots assigned to the first conmunication
protocol, a first comunication conponent utilizing

w0 b@7/00898t conmuni cation protocol cancels a dapEr/psake027046
transm ssion or receptio? based upon the request and

. the one or nore tine slo g is reassigned to the second
comruni cation protocol. 15. The apparatus of claim 11,
further conprising a null filter that filters,

seconé pemimusicetien pretpcobe sthedws dorthe at lgast gne slot #rsignpd to the first
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protocol. 19. The apparatus of claim 11, a first
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218 OMRIIAB4LRR o EALR20) fuktha Mgk Rirdg? @ Second
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CORURUMAIQR COPRANT cati on apparatus for coordinating
CONTHENNS 3 QRcdIRG aatd paek&: thinkiBlseios i FI¥pdtRe ERttie@Bquest; and
protocols within an electronic device, conprising;
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utilizing a first comuni cation protocol; and neans

for controlling transm ssion and, recepti on of a second
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util gz econd ' ' oi d
conf TRt AR e b BRI b b e
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conpoRbntG8 AVYRI iR RHERACCHAR Ee&BEond communication component.

23.  The apparatus of claim 20, further comprising:
means for monitoring radio frequency (RF) power of the first communication
component; and

means for determining the at least one slot assigned to the first communication

component.



means for canceling a data packet transm ssion in
response to the request; and neans for reassigning the
w@roo7eesssl one sl ot to the second conmuni cati onPCT/US2006/027046
conponent based upon the sequest. 22. The apparatus of
claim 20, further conprising: neans for determning a
frequency hoppi ng schedule for the first communication

0 nent ; and ans for filtering transm ssions and
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27.  The computer-readable medium of claim 26 further comprising instructions for:
requesting a reassignment of the at least one slot assigned to the first
communication component; and ‘
reassigning the at least one slot to the second communication component based

upon the request.

28. A mobile device that coordinates communication for multiple wireless
communication protocols within the mobile device, comprising:

a first communication component of the mobile device utilizing a first
communication protocol, the first communication component assigned at least one time
slot for transmission or reception; and

a second communication component of the mobile device utilizing a second

communication protocol, the second communication component comprises a processor



conmuni cati on conponent; and reassigning the at | east

one slot to the second conmuni cati on conponent based
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commruni cati on conponent the nobile device utilizing

a second communi cation protocol, the second
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device is at |east one of a cellular phone, a

smart phone, a handhel d communi cati on device, a
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The processor of cIa|n130 the instructions further
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cqupgisation component; and

reassigning the at least one slot to the second communication component based

upon the request.



