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comuni cation systens and nore particularly to wireless comunication

bet ween two devices that may operate on different frequenc hoE i ng

pr ot ocoMO OBKKGROUND El ectroni ¢ devices typically incIGﬁE%SWQZ§F7nDre
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processors increases, and the associated costs decrease, electronic
devices will becone increasingly pervasive in our society. Electronic

devi ces include cellular and cordl ess phones, audio and video devices such

as CD, DVD, and VCR units, cable boxes, autonobile accessories such as

gl obal position sﬂ;‘f’BW?“téﬁU“B?ﬁ&‘aWBéng“EBWGFmE9‘3‘!Eﬁﬁe from small
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e

wor kst ations and servers. Currently these el ectronic devi end to
operat e on diondiffergat frequencyhoppingsnoteeads-ocol s, neking it difficult for one

el ectronic d%@@mni cate with another. One reason why it m ght be
found to be cral _to have two different el ectronic devices

conmuni cat e wit h Elrstrapisdrdeesitypically inpludeldny oemohesegicoddncior dhips exanpl e,
Syerem and s AaRAlle@ Rl 5RO ontbREL BPLEEE it ichone Rychuf  "E) L o
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decrease, electronic devices will become increasingly pervasive in our society.

Electronic devices include cellular and cordless phones, audio and video

devices such as CD, DVD, and VCR units, cable boxes, automobile accessories

such as global position systems, and other types of computer systems from

small handheld personal data assistants (PDA’s), to notebook systems, to large

workstations and servers.

Currently these electronic devices tend to operate on different

communication protocols, making it difficult for one electronic device to

communicate with another. One reason why it might be found to be beneficial

to have two different electronic devices communicate with one another is to

quickly exchange data. For example, suppose a user has an address book

electronically stored in a computer system, and the user wants to download the

address book to their cellular phone so that names and numbers can be

quickly called up and dialed from the phone. If the computer system cannot

communicate with the cellular phone, the user may need to resort to entering

each name and number from their address book into their cellular phone by

hand.

The present invention addresses this and other probiems associated

with the prior art.
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| NVENTI ON I n accordance wi th one enbodi nent of the present invention, a

first dﬁé%%g%g;r ates at a first hopping frequency duri ng,cgﬂjsgg@%a.peri od

of time rates at a second hopping frequency durin peri od
of tinme. A second device operates at the first hopping frequency and
comuni cates with the first device during the first period of tinme. A
third device operates at the second hopping frequency and commruni cates
with the firstSuMMARYJ(DF THE INVENEONNd period of time. Qther features and

advant ages of the gresent invention wl.l be_apparent. fromthe acconpanyi ng
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is a nethod of present 1nvention. DETAILED DESCRI PTION I n accordance with
an enbodi ment segondperipd gEime- | nvention, an el ectronic device is capable of

operating at two dgthé reathred ARS aihntdgedtINEHRSent invention will be apparent
from the accompanying figures and the detailed description that follows.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example and not
limitation in the accompanying figures in which like references indicate similar
elements and in which:

Figure 1 shows how three devices may communicate with each other
using two different communication protocols in accordance with an
embodiment of the present invention;

Figure 2 shows one implementation of the present invention in the
home;

Figure 3 shows another implementation of the present invention in the
home; and

Figure 4 is a method of present invention.

DETAILED DESCRIPTION

In accordance with an embodiment of the present invention, an
electronic device is capable of operating at two different hopping frequencies.
This electronic device is referred to herein as a “controller.’”” Operation at the
first hopping frequency allows wireless communication between the controller
and a first class of electronic devices in accordance with a first wireless
communication protocol. Operation at the second hopping frequency allows
wireless communication between the controller and a second ctass of electronic
devices in accordance with a second wireless communication protocol. The

first wireless communication protocol includes provisions to define a




This electronic device is referred to herein as a "controller."” Operation
at the first hopping frequency allows wirel ess communi cati on betweédrh {lHellli
controll er and a first class of electronic devices in accordance with a

first vvrr onmuni cation protocol. COperation at thespecg'loﬁgn i ng
frequenc\}’ 1?‘83@? Wi rel ess conmuni cati on between the contr Pngﬁg

second cl ass of electronic devices in accordance with a second w reI ess
comuni cation protocol. The first w reless comunication protocol includes

provisions to define a 2 1 5 JUN 2004 WO 01/ 48937 PCT/ US00/ 42317
cont enti on-f rmtqmnor-rfmmsnpﬁgum which time thetfirstidlass of eéctromicafeviskedd r oni ¢

devi ces do Pm}% l,controIIer Initially, the controller
operates at the Tirst hoppi ng frequency in accordance with the first

wi rel ess conmmuni cahltmllyprhowumﬂermthtesmhﬁzrﬁmehming\&dqhemyfnhr st electronic
devi ce bel ongaccgr&aolcég_ﬁhmer%m ummchoa% t(?‘éo evr ces The controller

detects the presence a second ec ronic t he second
class of el ecwitbniftrstidactrosir.devVibebaumpingab thefiritvbas desletmmmvmi me frame

f t ent f d d indicat t to the f t
dovi ce. Dur 1 B PRt SHER NS Plesttpaff tiond oheconie it flbrsinatoc o

communi cat i orth\eAsé&bnuhhss:ma"cabh;e deviRRAThé @ntrolérthén diterfififdsaltiife at t he
second hopping frequen n_accordance with the second wirel ess

conmuni cat i onme‘F(S?’o?:‘fﬂ"‘é/“@BPnﬁ?ﬁ periqd 13y ipdicatesdhistime feamg todhe BFstand t he

second el ect rgice. device takes place. During this communication, data may
be exchanged between the contyol]ler ang t he second el ectronic deV|ce
i ncluding an i ndi RLaT&the spntenfiondfreeperiod, the frst device ceases; cont ention-free

period. Aft ercdnhauM@nhMetamupﬁah@d:.eh;aﬁ:rarwlepmwm tesddonli! er again
oper at es at the f|r t ho fre%‘gﬁ&ﬁy I n accordance with the first

Wi rel ess %F Feless geoupuBications: o| ect roni ¢
devi ce. Thl spmmmmmuﬁaaﬁawmﬁ muenusnerrhnmes&%a efeeibiigt i on-free

peri od. device takes place. During this communication, data may be exchanged
between the controller and the second electronic device, including an
indication of the time frame for the next contention-free period.

After the contention-free period has ended, the controller again
operates at the first hopping frequency in accordance with the first wireless
communication protocol, and communicates with a first electronic device.
This communication may continue gntil the next contention-free period.

In accordance with one embodiment of the present invention, the first
wireless communication protocol may be the HomeRF* protocol described in
the Shared Wireless Access Protocol (SWAP) Specification 1.0, released
January 5, 1999. The second wireless communication protocol may be the
Bluetooth* protocol described in the Bluetooth Specification, Version 1.0A,
released July 24, 1999. Other communication protocols may be used, however.
(*Trademarks and brands are the property of their respective owners.)

A more detailed description of embodiments of the present invention,
including various configurations and implementations, is provided below.

Figure 1 shows how three devices may communicate with each other
using two different communication protocols in accordance with an

embodiment of the present invention. Time progresses from left to right in



In accordance with one enbodi nent of the present invention, the fi rs,tj
W rel ess communi cation protocol may be the HoneRF* protocol describe 5iJHN 200
the Shared Wrel ess Access Protocol (SWAP) Specification 1.0, rel eased
January 5wo0l38837The second wi rel ess communi cati on prot ocopcr@soiesihe

Bl uet oot h* protocol described in the Bluetooth Specification, Version 1.0A
rel eased July 24, 1999. Other communi cation protocols nmay be used, however.
(*Trademarks and brands are the property of their respective owners.) A

nore detail ed Iy RLI: nbodi nent.s._of the presepnt invention,
i ncl udi ng var i@%g'%clbﬁillggerrg{?@ﬁgs SREE V@W&%&@,J]QSE%YWF’HM bel ow.
Fi gure 1 showdineparesed® markipohsts ibtme @oRHTY O/ discidsidh IRdgwl Ot her using two

di fferent communic tiuon r Qt OC@QS i, accordance with an enbodi nent of the
present invention. iﬁ%'%rsawe ack”ds the peried of time hetween (requencyshepsN 2004 WO

01/ 48937 PCT/ lis@cdofdihbe with@ommiuniciGibh frotédol.i Fot exhpleSDEGRV B RNt 1 equency
hops and dash vertical lines are used to mark points in time to clarify
the di scussio ‘%FMWWMWW% fixst-pratecol is which peingledlask ti me
bet ween frequestyirb@pfine 101 t@;pphﬂaaﬁﬁhwm&maﬁpmg'lf%hﬂr.‘tlEJv?&ctc,o'- For

a

exanple, Device B, of Fi %r.e , operates in accordance W
first- prot ocolof Figukml.operstesiin aecardange withasecond pratenol imehich s bleck111, and

anot her bl ock 1{saSfof afnfichsHorie : - Devi lqure 1. operates in
e hureer "Iw?,% %IC aglﬂ ocEaE‘jfas ice¥ith the

accordance with a second protoco much
shorter peri odeqend protacol arelabeles) 1091in Figureit.c Bamians Eeequéndy Hoppingsecond

protocol are |.ghgh&itatiPprotbebls e Wk’ uency, happi ng
comuni cati on protocols ?my usgngﬁ'}sé?lr% ekterméﬁgeﬁt@f%‘?lo‘fqggléc ock, such
as frame, sufeante syperframeislot,or segmemént . As used herein, a "hopping

another 1n ccor dans at Ty = SoPRF Hehifenc Bing SR Whien £ 88 ey e1 n, o

"bl ock frequeheps'frpm ope freguenrcyto angtlier dmjaccnrdanet withwi carhnmnitation e

comuni cat es Wrdihddl, Rs Ble@hkreird] a3bFidk PR GE Y Etheaoperating frequency at
which a device communicates within a block in accordance with a
communication protocol. For example, HomeRF devices (i.e. devices able to
communicate in accordance with the HomeRF communication protocol)
operate at a hopping frequency of 50 hops per second, meaning each biock
lasts 20ms. Bluetooth devices (i.e. devices able to communicate in accordance
with the Bluetooth communication protocol) operate at a hopping frequency of
1600 hops per second, meaning each block Jasts 0.625ms. In accordance with
both the HomeRF and Bluetooth protocols, each block frequency is in the
vicinity of 2.4GHz.

Referring again to Figure 1, a first electronic device, Device A, is
capable of operating at a first hopping frequency in accordance with a first
communication protocol during 2 first period of time, and at a second hopping
frequency in accordance with a second communication protocol during a
second period of time. During a first block bounded by times 101 and 111,
Devices A and B operate at the same block frequency and may ccmmunicate
with each other according to the first communication protocol. At time 111,
both Devices A and B hop to the next block frequency in accordance with the

first communication protocol. Then, during a second block bounded by times



comuni cati on protocol. For exanple, HonmeRF devices (i.e. devices able to
communi cate in accordance with the | HOreRF communi cation protocol) 1dpélitailel
at a hoppi ng frequency of 50 hops per second, neaning each block lasts
20ms. Bl uetooth devices (ie. devices able to comruni cate in_accordance

with the BOREEBh comunication protocol) operate at a hoppFHI4¥duency
of 1600 hops per second, neaning each bl ock lasts 0.625ns. |In accordance
with both the HoneRF and Bl uet ooth protocols, each block frequency is in
the vicinity of 2.4G4#z. Referring again to Figure 1, a first electronic

devi ce, Devi CephaniS21,TRRRK £ afld BUREEA Ae1fe SimebIblil FlqddBPhitmly €duency in

accordance with a first _communication protocol during afirst ‘period of
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bl ock bounded by tinmes 101'ar]d 111, \&Pcesgﬁcgélod{ opgﬂti{)e a gYhe sane

bl ock frequendimesi@1sng 1EbefHignred: Beviegi A switcheshtoot seconddopping ng to the first

conmuni cati on éqh. M=y h Devi.ces A agg Bop to the next
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communi cat i on eatiobihenhccoiliingorthé ireordd donimintiiation protolud. Wiktih t@eRni cati on
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protocol . Dur iRigurelicDevier A aghin fwitdheetoihe Batont hoppingfréqukfidy mnd 104, Devi ces
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Gevi ces may cASRIPISE IOt proond Fompicstion Arptonely Purize theberi ot
comuni cat i on tpfiobaumded bjtinks 113tdnd 114 Deviced Aakd @ agdalifogeritlat @RMMUuNi cati on
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Swi tches t o t 18mE LEBAIne AMPCKfreqisatles agd figse devices miay commanicate with

each other according to the second communication protocol.

Note that in accordance with one embodiment of the present invention,

Device A may be capable of switching to any number of hopping frequencies

and block frequencies to communicate with electronic devices in accordance

with any number of communication protocols. In addition, for one

embodiment, Device A may communicate with another electronic device that is

also capable of switching to different hopping and block frequencies in

accordance with different communication protocols. For this embodiment, the

electronic devices may determine the proper protocol with which to

communicate based on the particular electromagnetic environment in which

the communication occurs, the type of data to be communicated between the

devices, or based on user input,

In accordance with an embodiment of the present invention,

coordination of communication between the electronic devices of Figure 1 may

be controlled by Device A. For this reason, Device A may be referredto as a

controller. For an embodiment of the present invention in which Device B is a

HomeRF device and Device C is a Bluetooth device, Device A may be referred

to as a connection point or master,



accordance wth the second comuni cation protocol. During the peri 0(11 ﬁLU
ti me bounded by tinmes 113 and 114, Devices A and C again operate at t5 N 2004
same hoppi ng and bl ock frequencies, and these devices nay conmuni cate with

each ot he I ng to the second conmuni cati on protocol. t in
waFRBS! EEEhSedaBln,

accor danc h"one enbodi nent of the present invention, y be
capabl e of switching to any nunber of hopping frequencies and bl ock
frequencies to conmunicate with el ectronic devices in accordance with any
nunber of comunication protocols. In addition, for one enbodinent, Device
A may communi cat e wbemMcesvhthhand §] may eahiiscludle uirereiver) alpricessofylan@ acapabl e of

swtching to di FGitdr ' bl ock frequencies in ,accqQrdance with
di fferent comﬁ%‘gat i ohli%fg%ypocogpls &‘Egggf'ﬂ{wsde"g?égﬁhﬁﬁﬁfmﬁfém‘%‘h ronic
devi ces may dessmeantenbhmapbe psed for bethaedeption By avebetver b trammRssiincat € based

on the particulb rat?}!“%ﬁ{iﬁ&rragnetic environment in which the comrunication
occurs, the typeo ata fo be comuni cated between the devices, or based

on user input. The processod oy deuisédtoprocsduhel sigiil retivell Afd RS ERMdmpIBy eNt i ON,
coor di nati on of éo ni@ati’oaﬂ?et en the el ectronic_devices of Figure 1
my be controff ﬁc%‘ IER 1A may be upgd o implement embydimentaofthe he ref erred

to as a Ccontr @kdseint invedtion Arepiooided BAbw G anlj\ﬁlcﬁéﬁﬁpFigh% @D 1N which
Device Bis a Homegggiggxi ce and Device Cis a Bl uetoot evi ce, Device A

may be referred to cArthe canteoMer, distans far andreceives a signalfronuRedic0 4 \\O
01/48937 PCT/ Uglft/Figurd 1. Phis sighal Rquits @itniniddBin ﬁg&&ni &ch_gdg afalceceiver, a
0 odi

processor, and a_transmtter. In accordance wt ne e nent” of the

present i nvent Aidmaybe spantaneously sant fromDevice G fegeinfregulirpptedetenmined on by a

recei ver and tLAQSEIsFEY P hay DY séhtlis ARSHRsk tln inilil &gfﬁg I be used to
process the si %Eal S recei vgd and sent. sExarrp esﬂnggsfr' el ec r%e%'&devi ces that

may be used t o Thisnitiating signal muy he ecensignalysent from Device A to detect the
presence of electronic devices with which to communicate. Note that for an

embodiment in which Device C is a Bluetooth device, the signal from Device C
requesting communication with Device A may be referred to as an inquiry.

After Device A of Figure 1 receives the signal from Device C requesting
communication, Device A, as the controller, determines a time from for a
contention-free period. This determination may be made based on
information contained in the signal received from Device C, the available
bandwidth, and the communication protocols. For example, if Device C
indicates that it requires lengthy communication as soon as possible with
Device A, Device A may allocate more time for the contention-free period
sooner after receiving the signal from Device C. If, however, Devices A and B
are already engaged in communication of a large amount of data, then Device
A may postpone or shorten the contention-free period.

Once determined, Device A of Figure 1 sends a signal to Device B
indicating the time frame for the contention-free period. This signal may be
sent during the period of time bounded by time 101 and 103, during which
time Device A is operating according to the same communication protocol as
Device B. In accordance with an embodiment in which this communication
protocol is HomeRF, the signal sent from Device A to Device B indicating the

time frame for the contention-free period may be referred to as a beacon.



present invention are provided below in conjunction with Figures 2 ?gﬁ
Device A, as the controller, listens for and receives a signal from P{;@Ub
C of Figure 1. This signal requests conmunication between Devices A and C

and may be spaontaneously sent fromDevice C (e.g. in regu erm ned
I nt erval §Y°8P’4§9E’?Way be sent in response to an initiati ngk’g‘ﬁ'ﬁ]ﬁg{"?’sﬁm

Device A. This initiating signal maybe occasionally sent fromDevice Ato
detect the presence of electronic devices with which to comunicate. Note
that for an enbodinment in which Device Cis a Bluetooth device, the signal
from Device C requesbrding todiguweal,ahé lineframme iforRay fiss® cohtémtioniieeer ef erred to as

an inquiry. After vi ce 0 lqure 1 receives the,signal, from Device C
requesting c&fﬂ?ﬂ%ﬁﬁ%‘ﬁ\“&@@g °A‘,?S%‘§mt° T F%ﬁi‘%‘f“?‘%ﬂ?'é‘(ﬁ‘nes atinme
fromfor a cosiried] tonmmibtieionbeiween DévitesA 8d Pevide Biliis@épeidied. For Baele based on

I nformati on contl%iélmed in . the signal received fromDeyice G the avail able
bandwi dt h, andHPAiEeRhef hepresentinygnton, Device Brafter gecefyinethe signagbitom o ¢

i ndi cat es t hatpévice' £ iHididafifig thR e TYartOfSF Uit coRlch@dh-fe RPA, dobs RAISSI bl e with
Device A, Device A may allocate nore time for the contention-free period

sooner after rate@psite,Eontend for eammunication mithDexiceA during tbatwetied. Devi ces A and

B are al ready engad oo Wi Vhdls nibhiclibdhidfocikhieifiofigt 8. then
Device A may postpone or shorten the contention-free period. Once

det er mi ned, Devsereriedanaymitginatively be rrfierred toiag A dimetrese ger bandwidthcat i ng t he
time frame foreldioaddnheriod. mﬁs_fo%?r&%:h%gmgyg ngh%%%ﬂéem duri ng

the period of tinme bounded by tinme 101 an time Device A
i s operating dreendesigngdinio wigelessgommunication peatocols, mcbapBomeBE, toDevi ce B. I n
accordance W {Joffle gHRARPBindwitl SRrtoMcUREMN CaliboBme BRARACO! 1S
HomeRF, the sil;g}ﬁal t’:s:en_t from Device A to Device |ng+‘cat| ng the time
frane for the communiestion.suehoas qopdless phoney. braccorddangeqyith an embadithendcon. 6 1 5
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for the first contention-free
during which electronic devices may communicate using alternate

communication protocols.

At time 103 of Figure 1, both Device A and Device C hop to the same
block frequency and begin the process of establishing communication link
between the devices. For an embodiment in which Device C is a Bluetooth
device that communicates with Device A during the contention-free period in
accordance with the Bluetooth communication protocol, this process of
establishing a communication link may be referred to as paging. In addition,
for this embodiment, Device A establishes itself as the master device and
Device C operates as the slave.

As shown in Figure 1, during the contention-free period from time 103
to 104, Devices A and C communicate with each other over the course of eight
frames in accordance with the same frequency hopping communication
protocol. During this time, Device A may send a signal to Device C indicating
the time frame and initial block frequency for the start of the next contention-
free period at time 113. Device C may then wait until time 113 before re-
establishing communication with Device A.

At time 104 of Figure 1, Device A hops back te the block frequency at
which Device B is operating, again allowing Devices A and B to communicate

with each other according to their mutual communication protocol. Both



period begins at tinme 103 and ends at tine 104. During this contenticgﬁmﬁ]ﬁ:
period, conmunication between Device A and Device B i/ suspended. Far b
enbodi ment of the present invention, Device B, after receiving the signal
from Device Aindicating the time frane for the contention-free period,
does not YRPEM to contend for comunication with Devi cePETAHNW/#FIT hat
period. In accordance with various conmuni cation protocols, a contention -
free period may alternatively be referred to as a tine reservation or

bandwi dth reservation period. Provisions for establishing a

cont ent i on- f r eBeyier Aadd Bdwp to the aextddasknagendytad tisie 181, aA4 tiseppoeaiscat i on

protocol s, such as t o r QVi uas.ant ee ndw dth to el ectronic
devi ces t hat @&ﬁPP?‘Fﬁ%ﬁWFF@&?M@%?&&%ﬁ%@XW and B Ma¥ss phones.
I n accordance swinitiunicationiacebirdingto a fifst tOAmBARSSIN pro¥a WilhiDthel BI6&E
provi si ons may, be used to, reserve, i me period during which electronic
devi ces may coHRME @‘ﬁ?&"@s‘?fg'g‘edﬁ"?sé‘?%'&t’ gontenfioncfrsestiod; \That ds frepy ime At ¢t ne
103 of Figure fi thatPas®feon tink 1398 DBV TR timdjRRioll rokd 81338184 js0! OCK

process _of establishing communication |ink between

frequency and begin g‘ﬁ 3 ) 10, C ]

the devices. PErerxef 8136 Eantsation fige peried dysing whicitime Daviey BdaMst h  devi ce
that communi calogimtitdtioRwithQivide AUbhd'Dedi il 3G i N
accordance with the lBI Set oot h conmmuni gg??%f%?ﬁdgﬁ, t tlsgc%?gigggg of
est abl i shi ng & ©eeRf fAMBYaicaHon Pratogehgven she eotitseof tivelve blockpagi ng. | n

addi tion, for thi g.¢ehodiniBithent BEWe ?Ts@h | htgel fi as .t he master
devi ce and Device C0 oper at es z?é the(i)s avtg.m%ts%g’?(}%f\hﬁé'bduréé’fl, during

t he cont ent i orFigyred may berny tynsiof eleptroniodevicedndading, Dencxamplefa aeltl C

communi cate W £ otaIek PRdneCM%E , feSkio ] rﬁ[pg L n accor dance
with the sane FH]Ielq’uency Eo n;gln {oggnmgrum.ca?iggﬁjogﬁo%%gﬁ H'?\'Si’??‘ii s tine,
Devi ce A may $bhdior expmgplaFigure weong ilmpl¢mentatiog of the preséntinyendion and

initial block ﬁm&{gg bbb 8015k %Jpl&ftotaflﬁbﬂ%q;st&ggo% ﬁ%“ free period

at tinme 113. Device C may then wait until time 1 est abl i shi ng

comuni cat i on bapdyidth semmauyicatiap withylog] £able pryvideroSet togeoxi 2 mahops back to
the block fr eQH?Ji&leféBmmunicate with cordless phone 203 according to a first

communication protocol operating at a first hopping frequency. Set top box
201 may simultaneously wirelessly communicate with cell phone 202 according
to a second communication protocol operating at a second hopping frequency
according to the method described above.

For the example of Figure 2, set top box 201 acts as the controller (e.g.,
Device A of Figure 1). In accordance with this example, a user may be able to
talk on cordless phone 203 while downloading data from set top box 201 to cell
phone 202. This data may include, for example, an electronic address book or
email. 7

As another example, Figure 3 shows another implementation of the
present invention in the home. Set top box 301 is coupled to a cable 310 that
provides high bandwidth communication with a local cable provider. Set top
box 301 may wirelessly communicate with computer 303 according to a first
communication protocol operating at a first hopping frequency. Computer
303 may simultaneously wirelessly communicate with cell phone 302 according
to a second communication protocol operating at a second hopping frequency
according to the méthod described above.



whi ch Device B is operating, again allow ng Devices A and B to conngltni‘]cjgﬁzg
with each other according to their mutual communi cation protocol. B 04
5 JUN 2004 WD 01/48937 PCT/ US00/ 42317 Device A and B hop to the next bl ock
frequency at tine 111, and the process continues in the manner descri bed
above. Rwooengaspl e, Devices A and B nay conmunicati on acBOFUBMIIG a fir st
communi cation protocol within the block during the period of tine outside
the contention-free period. That is fromtine 111 to 113 and fromtine 114
to 121. The tinme period from 113 to 114 is reserved as the contention free

period during whi r itieBRarkBi¢iof Fighrd 8 lchmputeP 533 CA thO Bonthdiler (5] ce A and
Devi ces A and C conmuni cate according to a second communi cation protocol

over the couleyicstA effgure 1h| Iesordpnge wituthispyamplech usesimayhe ahletoent
| nvent i on, K%eﬁiot?ﬁet@&qc&nﬁﬁmrg??ﬁﬁ%sh H;B%&@gf@’a Empller| ECLTONI C

devi ce i ncl udi ng, exanple, "a c one, cordl ess phone, set top box,
deskt op or nodiilecdovminadingdatafnem ecpmphter 30ktoxell phoned02nIlhis dagi gay e 2 shows

one i npl errentﬂlhgggﬁ,&xg@@e{)#é%d&@g]&%Iggk(’; ae home. Set top box 201

is coupled to a ¢ at provi bandw dt h comruni cation with
a local cable proVighee 4 isSomethohofoibx ppSentinyention acingdehentedfromtheat e wi t h

cordl ess phone 203.acear di 0 first.. co ni cati.on protocol, operating
at a first hd’ﬁﬁslpﬁfjm rogg’lfe"ﬁg%?ﬁ%ec? 6'6“ %‘85(‘8 wgg% sﬁyd&gﬂﬁ?fgﬁm y
Wi rel essly cdisppingdedgaency twhen alfirstplesice og&atme star fiisOopping freq@raons
conmuni cati o rotacql aperating at.a second,hopping frequenc accordi ng
to the net ho@eﬁ%&éﬂ@ﬁﬂﬁ@ﬁgﬁ*ﬁ@? f%%&%ﬁ@@%ﬁ%ﬁi‘%‘%‘yﬁt top box 201
acts as the qadn stlehelblgck of the sid¥eat oppihg Treqbrity (Whith is the s&oeadr dance with
this exanple, a user nmay be able to al k on _cordl ess onge 3 while
downl oadi ng d‘&?ﬁ'“ﬁ?'@ﬂf‘%’é?“!ﬂﬁewp‘f@ihg&’%ﬁt P‘%‘ﬂp‘ﬁah@efg@r"dwﬁ%gmat a may
include, for smayhe implanentddint 4 @mputackysRmprogralnn®d to exEule théstegg 0t her
exanpl e, Fi g%rf%hesmgtn% Suaén%tpr}gém}nm!n? rngcn e%tn'ag? cc()):]:lplgtgl? readable medinm

such as a magpetic disk (e.g. a hard drive or floppy), an optical disk (e.g. a CD

or DVD), or a semiconductor device (e.g. Fla.;‘.h, EPROM, or RAM).

At step 405 of Figure 4 a first signal is received from a first electronic

device operating at a first hopping frequency. At step 410 it is determined
whether or not the first signal indicates that the first device desires
commuhnication with the controller, If communication is not desired, or
communication is not possible or convenient, then the second device
communicates with the controller at the second hopping frequency at step 425
If, however, the first signal indicates that communication between the first
electronic device and the controller is desired, then the method proceeds to
step 415.

At step 415 of Figure 4, a time frame for a contention-free period is
determined. The information containing this time frame is sent to a second
electronic device operating at a second hopping frequency to indicate the
contention-free peried to the second device. During the contention-free period
at step 420, the first device communicates with the controller at the first
hopping frequency, and outside the contention-free period at step 425, the
second device communicates with the controller at the second hopping

frequency.



present invention in the hone. Set top box 301 is coupled to a cable glo
that provides high bandwi dth conmunication with a |ocal cable pr ovi terUN 2004
Set top box 301 may wirel essly comruni cate with conputer 303 according to
a first wommyssarcati on protocol operating at a first hoppcigudceatsiency.
Conmputer 303 may sinultaneously wirelessly communicate with cell phone 302
according to a second communi cati on protocol operating at a second hopping
frequency according to the nethod descri bed above. 8 1 5 JUN 2004 WO

01/ 48937 PCT/ US00/ 17 For .the ex |.e.of Figure 3, conputer 303 acts as
the controller (e.'gl%?mzﬁ'et{ﬂnché’sieed'f&nﬁpr&fpé"@)’? Fercetospecfiffxemplarh t hi s
exanpl e, a usambodimeits thebéof. TtowillShiwevér)Be evideat PerdonORa pter 303 using
set top box 301 §§ C?blﬁg’f‘g‘pm whi | e down| oadi ng data from conmputer 303
to cell phone®®8§2% OHRESS ¢ {83} varinyy medificatigps and changes may be made r oni ¢
address book terthéseiinibodiiiegtsitifbut 8ephriiBy oM mﬁb&mrp‘;iﬁgggg“{,&ﬁnti on as

i npl emented fromthe rspective of the controller communicating with a
second devi céhﬁf‘“’zf"gé‘bgﬁlf sPrificntion and drpydngsarcyacserdingly tote degarded oper at i ng
at a first hqpRniBudtra@Re PR thin a $&0SGHEeders t he Wi rel ess network. Figure 4
describes the steps that may be taken at each bl ock of the slower hopping
frequency (which is the second hopping frequency in the exanple of Figure
4). Note that the method of Figure 4 may be inplenented by a conputer
system programmed to execute the steps of the nethod. Such a program may
reside on any conputer readable nmedium such as a magnetic disk (e.g. a
hard drive or floppy), an optical disk (e.g. a COD or DVD), or a

sem conductor device (e.g. Flash, EPROM or RAM. At step 405 of Figure 4 a
first signal is received froma first electronic device operating at a
first hopping frequency. At step 410 it is determ ned whether or not the
first signal indicates that the first device desires conmunication with
the controller. If comunication is not desired, or conmunication is not
possi bl e or convenient, then the second device

10



communi cates with the controller at the second hopping frequency atmﬁéﬁﬁ
425 |If, however, the first signal indicates that comuni cation bet Pﬁ@b
first electronic device and the controller is desired, then the nethod
proceeds to step 415. At step 415 of Figure 4, a tine frane for a
contention-free period is determ ned. The information containing this tine
frame is sent to a second electronic device operating at a second hoppi ng
frequency to indicate the contention-free period to the second devi ce.
During the contention-free period at step 420, the first device

communi cates with the controller at the first hopping frequency, and

out si de What igolatmext ison-free period at step 425, the second device

comuni cates with the controller at the second hopping frequency. 9 1 5

JUN 2008 WO OL/x18H6dREToMBAR AZRG Boi¥ites elobiiE aeﬂc¢acafiraaaa]gdescri bed with

reference to specific exerrp ary iments thereo however, be

dent t fit, of this di t
ol 11 cat | BACE R ERCHURS Tk B oRae - Ruetonds a5SoRemes Restial  nout

departing fromthe broader spirit and scope of the invention. The
speci f | capTBIgaPnaTelarelgiraga firsiqesiodiofigmg, and ot deccond hepping frequeany
illustrative rather than a restrictive sense. 10 1 5 JUN 2004 What is

cl ai med ih accotdane WatHWsEcoRd conmimtRicaRdd protdeel ARETy Hebsid Pitod dFeieces
conprising: operating a first device at a first hopping frequency in

e SR RS B A LAER BRI T
SO SRl OLRR AL BoogeRt her od e ORELA 0 @ second
contention-free period, the first device communicating to the second device a time for a
first contention-free period; and
operating a third device at the second hopping frequency, the third device
communicating with the first device during the second period of time and during a
contention-free period, the first device communicating to the third device a time for a
second contention-free period.
2. The method of claim 1, wherein the second and third devices communicate
with the first device during the first and SGCO;ld periods of time, respectively, within a
single block
3. The method of claim 1 further comprising:
sending a signal from the third devicé to the first device, the signal requesting
communication with the first device; and
determining a time frame for the second period of time in response to receiving the

signal.

11



comuni cating with the first device during the first period of tine and
outside of a contention-free period, the first device communicatind % dUN He
second device a tinme for a first contention-free period; and operating a
third device at the second hoppi ng frequency, the third device

communi cating with the first device during the second period of time and
during a contention-free period, the first device communicating to the

cllai m 1. wher aitteredl o faRE R HUR AR B ad Bl U e O e 11 rsc.

device during.the first and second periods of tine, respectively, within a
singl e bic‘é‘?:'!éig@"lelehe met hod of claiml. further conprising: sending a signal
fromthe third device to the first device, the signal requesting

conmmuni cat i onS.vh tdethtdden fiwireléssyeonoeunicathg deittos] gativinitderidel BBmprieiag: for the
second period of tinme in response to receiving the signal. 11 1 5 JUN 2004

4. The methedvhi acﬁ@% ﬁ‘g%.l %ﬁ%@?g de&lepag»e?atnpgy'ta%&%}agg@}dr}guéé hnf rame to

t .
the second device. i of wreless conmun el ectronic

devi ces conpri sing. ceivin first gignal froma first device operating
at a fir® gﬁ&ﬁ%ﬁ%&?éﬁ&@%‘ﬁﬁ%%@%?@nce with a first communication
protocol; sending, in response to receiving the first signal, a second

si gnal to ¥ndEgoitcreeRapse i repgeingthafirshsizaelsesconnt signgditng séaceddevicy i n
accordance with a second conmuni cati on protocol, the second signal

i ndi cat i spgratingiare steamdehoppingdreqaaicstiniativrddnee wittra seebndcmiti6AldnNg Wi t h
the first device at the first hopping frequency during the contention-free

i t the first . g the &0
Cont ont i By B S1Bgel WdiChe g B Bpe (4 SR A iohad g e

second signal to.the s nd. deyi ce nd. communi catin ith the first device
are done %%W%a%%gﬁﬁ?‘bﬁ %’@kgﬂwe at fhe first hopping equegcy uring the

contention-free period; and
communicating with the second device outside of the contention-free period.

6. The method of claim 5, wherein sending the second signal to the second device
and communicating with the first device are done within a single block.

7. The method of claim 5, further comprising sending an initiating signal to the
first device to detect its presence, and.the first signal is sent in response to the initiating
signal. |

8. The method of claim 5, wherein comjnunication with the first device is done
within the same block in which the second signal is sent.

9. The method of ¢laim 5, wheréin the first device is a Bluetooth device and the
second device is a HomeRF device.

10. A computer system programmed to implement the method of claim 5.

11. An electronic device comprising:

12



7. The method of claim5, further conprising sending an initiating siggﬂh
to the first device to detect its presence, and the first signal is 2004
in response to the initiating signal. 8. The method of claim5, wherein
communi cation with the first device is done wthin the same bl ock in which
t he second signal is sent. 9. The nethod of claim5, wherein the first
device is a Bluetooth device and the second device is a HoneRF device. 10.

A conput er asyiventedetectaniinstsipom! il £fiendedibeopeeithindt affirg@pping.  11. An
el ectronic device conprising: 12 1 5 JUN 2004 a receiver to detect a first

si gnal ffl@&i‘ltﬁicgiiﬁ ﬁéqogtf@\[ﬁicg%iﬁ%eﬁ@fédﬁ%ﬁ'ﬁic&iofni rft%caOppi ng frequency in

accordance wth a first communi cation protocol; a’processor to determne a
time frame for a c?ntention-freeﬁ%griod; a transmtter, to send a second

signal to & PERRESTAY QaeteIming ddkug frerge M Ecostcatiprr ke peiodj  f r equency i n

accordance with a second communi cation protocol, the second signal to
i ndi cat e t ldranimuter tasmdfasecertdssiguah teemsscond flewees qerdtng, at b lheconddoppingt er to
further comrunicate with the first device at the first hoppi ng frequency

during t BeqeaiRyenhiRdants 08thReJet Ok @tintific BoER gqg%éc!ﬁdts@gf%@“d

device outside the contention-free period. 1Z2. The vice O aim 11,

wher ei n irl?ﬁcz{t\%]{etx%ttgxg%ﬁ%& bomd Bliust og%% devggﬁsgarllg&%zpe evi ce of claim

12, wheréin S evice is a ®vice of claim.
15. The device of claim

11, wherein the secp qgggvi e.is a HomeRF devi ce. _ ,

11, wher EPTHTURIAL] ‘@Bﬂﬁ st gﬁ‘é’%ﬁ&é thesfirgt oy fsequegest dusing thecontersimmput er
readabl e nedi um having stored thereon a set of instructions that, when
execut ed fisy paried aplitoerommsenisde with thosgound device outddetheaoatehtissfresi gnal from
a first device' operating at a first hopping frequency in accordance with a
first copened.cation-protocol; determine a tine frame for a contention-free
period; send a second signal to a second device operating at a second

hoppi ng frequqpCynd Bevice of claim 11, whereiri the first device is a Bluetooth device.
13. The device of claim 12, wherein the second device is a HomeRF device.
14. The device of claim 11, wherein the second device is a HomeRF device,
15. The device of claim 11, wherein the electronic device is a computer system.
16. A computer readable medium having stored thereon a set of instructions that,
when executed by 2 computer, cause the computer to:
receive a first signal from a first devicc:o‘pcrating at a first hopping frequency in
accordance with a first communication protocol;
determine a time frame for a contention-free period;
send a second signal to a second dcﬁcc o:perating at a second hopping frequency in
accordance with a second communication protocol, the second signal indicating the time
frame for the contention free period; and

communicate with the first device at the first hopping frequency during the

contention-free period; and

13



accordance with a second conmuni cati on protocol, the second signal
indicating the tinme frame for the contention free period; and commini &4f B0
with the first device at the first hopping frequency during the
contention-free period; and 13 1 5 JUN 200 comuni cate with the second
device at the second hopping frequency outside the contention-free period.
17. The nedium of claim 16, wherein the first device is a Bluetooth device
and the second .device S a RF devi ce. ._The.medi um of. cl.ai m 16,
Sher el n-t HOTRBLENF MO 1 s€opRAPYGe PEbF ST RopE FLErREPUSiR S 10, An
el ectronic device conprising: a first node of operation in which the

el ect r orfiogtegliondigeipsried comuni cate in accordance with a first wirel ess
comuni cation protocol at a first frequency hopping; and a second node of

operation i n MhTab niddture béckimné owh@vinaRe fisst tovieoiraBlueabh devicaaadr dance
with a second wi reless comuni cati on protocol .at a second frequency

hoppi ng tﬂé’Eéc’BﬂdﬁEViL ?ssat.HS’rnggFtcfe?i'EeOf a bl ock associated with the first
wi rel ess  communi cation protocol. 20. The el ectronic device of claim19,

wherein a fir opping frequency js ., associated with the fjrst wreless
communi cat i onlsf{)rThé‘Fé‘g‘?ﬂ"gn?fPﬂ‘mégeW{%@FW&E? EoteRHoORdTeSPeEPA FERaES Wikt ei n a
second hopping frequency is associated with the second w rel ess

communi canglehlaskot ocol . 22. The el ectronic device of claim21, wherein the
portion is to occur during a contention-free period associated with the

first wirel eps AGpsMRYIEREd @I doerRaR) . 23. The el ectronic device of claim
19, wherein the portion is to occur dhring a contention-free period

associ at ed, w4 i}, J40Q¢ Bb&%ﬁow Whith the QPR LA R0 B Pl Ricatd th

- accordance with a first wireless communication protocol at a first frequency hopping; and
a second mode of operation in which the electronic device is to communicate in

accordance with a second wireless communication protocol at a second frequency
hopping during at least a portion of a block associated with the first wireless
communication protocol.

20. The electronic device of claim 19, wherein a first hopping frequency is
associated with the first wireless communication protocol.

21. The electronic device of claim 26, wherein a second hopping frequency is
associated with the second wireless qonnnunication protocol.

22. The electronic device of claim 21, wherein the
portion is to occur during a contention—ﬁ'ee period associated with the first
wireless communication protocol.

23. The electronic device of claim 19, wherein the portion is to occur during a

contention-free period associated with the first wireless communication ﬁrotocol.
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