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the field of wireless conmunications and nore
particularly to transm ssion synchroni zati on between
and/ or anong wireless transceivers. Background of the
I nvention 10 M nim zing the design conplexity of

wirel ess transceivers, such as portable telephones

and "wal KASTISYNCERONIZATION FOR HALRIDUPISEX DIGITAL
decreases wei ght and power consunption. Reducing

cost, weight and power @@NM@N&[@X‘T@NS“SG devices is
advant ageous for all types of devices, particularly

for portabl e conmunications equipnment. Wrel ess

transcei vers sonetinmes use a half duplex node of 15

comuni cat i ons where onéy ne wi.rel ess transceiver

transmits at a tine. W ’r?l‘fﬂgthe&ﬁﬁewa’el ess

transceiver transmts, one or nore other wreless o

t r ansc eTheepresant twyientéon gansrallyirelatgs fo M Aieldwh wirelgss communications
transceivers utilize comuni cations protocols that

i NG@rpeeataticudarhr t-tekafhizeidn simohrdnization betwaended/ok @mong wireless
t hese devices to communicate, two or nore 20 devices
copdpdiati ng with such a protocol have to synchronize

in order to properly comruni cate. Systens that use
protocols with pre-defined tinme franmes include spread
spectrumradi o systens that require a transmtter and

one or nore ' ' i
recerver SB:}c?(grou%ld of the Invention

Minimizing the design complexity of wireless transceivers, such as portable
telephones and “walkie-talkies,” reduces costs and often decreases weight and power
consumption. Reducing cost, weight and power consumption of these devices is
advantageous for all types of devices, particularly for portable communications
equipment. ~ Wireless transceivers sometimes use a half duplex mode of
communications where only one wireless transceiver transmits at a time. When the
one wireless transceiver transmits, one or more other wireless transceivers receive this
signal.

Many wireless transceivers utilize communications protocols that incorporate
a pre-defined time frame. In order for these devices to communicate, two or more
devices communicating with such a protocol have to synchronize in order to properly
communicate. Systems that use protocols with pre-defined time frames include

spread spectrum radio systems that require a transmitter and one or more receivers to
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base radio station that transmts a standard signa

that is available to other radios, establish

synchroni zation with other radios through the use of

this standard signal. This standard signal, however,
requires an 5 allocation of transm ssion bandw dth and

| kyfichforiftewith @xétbbihet priaf tocommuniicaingala. Gemwemirations systems
and/or anong remote radi o equi pnent. Wreless

t GRR$GH Y QefiriiN@nuOREr, 3hich ha baystaAe stalied tiho thatmiivuetandard
a central controller are required to synchronize with

each %‘np % ?\%la{)ﬁ to>bfEL ra%joseégtpbﬁsﬁaé}%%r%ﬁiz‘aﬁon ThirSother radios

I ONn processi ng IS consunes tine and
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mnreless transcei ver frequent alternates
wialedagion afr wnsaussiqny bandyadth f@ﬂdy igitst the J1 ﬁgy oig commumcatlons

conmuni cations. Therefore a need exi sts to over cone
t Ibetweenhhéios amoh rethete padioequipments Walelpssi rarsgeinpes\ibat operate in
15 Sunmmary of the Invention According to an exenplary

epastheen dof ndthRveresartl tonvelitt ae, requivdd @l egshronize with each
transceiver has a transmtter circuit for establishing

? é)tﬂe% sk the SBUERELaLP Bﬁﬁg?lsﬁ&mﬁ %S/h&f%mkétﬁ}ﬁ phockssihg is often

e transcel ver. |rst frequéncy hopped

communi cations,link is Sy a
TRERIFIoE LS 467 ahbee b P BB RSl b B0 upications
mai ntains time synchroni zation to the._t fter
{ Faem Whore o R BLNR SHiek L RRTEY oh Sy At Shong the
comuni cations |ink ceases and establishes a second
f I’Vﬁl‘ﬁ]l@ﬁ ¢pn$nspisecused fonpuino1pony cPmERNEAHMRSeN t he
W rel ess
Therefore a need exists to overcome the problems with the prior art as

discussed above.

Summary of the Invention
According to an exemplary embodiment of the present invention, a wireless
transceiver has a transmitter circuit for establishing a first frequency hopped
communications link with a remote transceiver. The first frequency hopped
communications link is synchronized to a time frame. The wireless transceiver also
has a controller that maintains time synchronization to the time frame after
transmission of the first frequency hopped communications link ceases and

establishes a second frequency hopped communications link between the wireless
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the second frequency hopped conmuni cations |Iink and

the second frequency hopped comrunications link is

al so synchronized to the tinme frame. According to

anot her aspect of the exenplary enbodi nents, a nethod

for 5 comunicating with a transceiver i ncl udes
estapdekivehambtha rémotstirahseiieen One hbtheevireless ransdetyer iangh ghe remote
link between a wireless transceiver and a renote

t LAAKERkEY Bhnsnlif€ovek tHeSdechiEfE@REYy RofRECommunications link and the
comuni cations link is synchronized to a tinme frane.

The g?lteaﬁgl} ?E%BPé&& dﬁqﬁﬁcgfﬁi GIRA zﬁ&) {yn@Bronized to the time frame.

syncnroniza rame after transm ssi on

of the first fre co t

ceases AOFHE! I}?efchg tgﬁygﬁpggtp?ﬂgﬁe %ggr[bla% éolﬁr! #n%% a method for
second frequency hopped, co nj cati ons .link _bet

t vempunigaing Withis &rélil%lweraw ydee %@%ﬁﬁ@ng r%&%eﬁﬂ%%ency hopped
The second frequency hopped comunications link is
alcomnsyimatiponlizke detveen rewirtless fransaeiverBrded remeierigseayer. The
of the Drawmngs 15 FIG 1 is a physical configuration

offirstSRéciedy h&%)ewi dotstcitionn inkiiv eyschusiezedo aaime frame. The
exenpl ary enb ment of the present invention. FIG 2

| $ndndPla fs'oofhcﬁfdeél r}nﬁﬁtaﬁrﬁﬁ? YRAC Yy RARONi Dtione €I €RE Qithé® lframe  after
an exenplary FH SS signal as |s used by an embodi ment

of the. pres [
e T R e
as_is used b n exe enbodl t he se
i leorinslydes cps|¥ ghlishing a %(i/gﬁtwegf:y, rﬁgp}&egggwanﬂnb 2Nk between
diagramfor a first conmunications
the wireless transceiver and the remote transceiver. The second frequency hopped

communications link is also synchronized to the time frame.

Brief Description of the Drawings

FIG. 1 is a physical configuration of users of two wireless transceivers used by
an exemplary embodiment of the present invention.

FIG. 2 is a portion of an RF frequency hopping sequence for an exemplary
FH-SS signal as is used by an embodiment of the present invention.

FIG. 3 is a block diagram of the electronic circuitry of a wireless transceiver
as is used 'by an exemplary embodiment of the present invention.

FIG. 4 is an exemplary processing flow diagram for a first communications

link as is performed by an exemplary embodiment of the present invention.
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second communications link as is perforned by an
exenpl ary enbodi nent of the present invention.
Detail ed Description 5 The present invention,
according to a preferred enbodi nent, overcones
problems with the prior art by providing a half duplex
wi r el edGt § ansceiomglary puodessisg fowvbigramgnra detoad communications
capable wirel ess tel ephone, that maintains RF |ink
S YA&IAE e irined by ah eémplatyr itsodiirsnt@f tirypreseat divehtien.
transceivers and while no transceiver is
transmtting. This operation allows a wreless
transcei ver to begin transmtting with a 10 ,
transm ssion |ink request nvey&ad in regul ar data
]Packet that is directly tnlg‘%g'xﬁ/ﬁ‘éﬁf“p&%nnggt he tine
rane of the previously term nated FH.SS transni ssion.
The wi rmeeﬁ@sgrttr%@&t@z Aceotging; e ae?@ifrﬁ%fi )‘r'n"é’ﬁa“%‘fnltre fpyercomes
retain transm ssion frequency time frane
s youatleros iwitht tho priboart By peevidiag af hadlr duplex Wigless transceiver, such as a
transm ssion in order to facilitate direct, and
t heisef aideddtelcapable wirdlapitelephionandnl sisdinminefRA link synchronization
transm ssion |ink request packet. 15 A physi cal

Colb ARk RsibR0 YT omts &3S tRf taReWefla88S while no transceiver is
transcei vers used by an exenplary enbodi nent of the

Bﬁg‘%%?rgfﬁiﬁé”%@ﬁi% B0 BoMBH WKER: tihpiver chocPBpgnemitting with o
eac ave

.\ reless transceiver ireless. . . .
¢ HESRPI9R ANk re@isSCRATVENSan Geeelir gl RacHel tha i Girecty gansmitied
two users use these wireless transceivers to ]
cowingrihe time fame o thetpreipesly tesmingiad g rInetransgussion. nbe wireless
shown). 20 Although two users are shown in this
exenpdetveroof therexemptirpeidbpdimiene xghiartensmissionhizepiency time frame
synchronization for a period after the last transmission in order to facilitate direct, and
therefore relatively rapid, transmission of a transmission link request packet.

A physical configuration 100 of users of two wireless transceivers used by an
exemplary embodiment of the present invention is illustrated in FIG. 1. The physical
configuration 100 includes two users who each have a wireless transceiver, wireless
transceiver A 102 and wireless transceiver B 104. The two users use these wireless
transceivers to communicate with each other, or with other users (not shown).
Although two users are shown in this example to improve clarity of explanation, these

embodiments operate in is to be understood that the features of these embodiments

also operate in environments with multiple users. The wireless transceivers of this
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transceivers of this -4 WD 2005/002119

PCT/ US2004/ 018448 exenpl ary enbodi nent utilize half

dupl ex communi cations so that only one wrel ess

communi cati on device, such as wirel ess transcei ver A

102 or wireless transceiver B 104, transmts at a
Jiex@fiplaiyn@nbidieentonidizeihak| depkextcoansuweéations so dreg wilysone wireless
the other receives or searches for a transm ssion

f COMARRLNEHE dWitE! BSH al MARERE MRIceiven A NB2 br @x@lsps atysceiver B
enbodi ment, a user begins transnmtting a signal froma

( ﬂ)ql% &%ﬁ{%ﬂtg:}ﬁ%gg&ély BmelY eﬁso?l' 1@ essPScdiPer@adsmits, the other

ar to e PTT button wused on

conventi onal e talkle .devi ces.

nREREs ot bt et inShBeSE HET oot RS el fer In he
the user of the wireless transceiver, such as th

uSEPMPIATY\i enRIogHEeNt 4 J18@ \PERINA tI@)‘?mlE’rnés desigPile fr% a wireless
PTT button on the device. Upon pressing the PTT button
otranscelee by pressivgr ei‘Posh-Bodoik” (RIS wyton: sianlasdp ke PAT button
102 begins transmtting a flrst comuni cations |ink

1Q6ed otMbreBntichal wekiaetkibyevtdsel ess transceiver B 104,
When the user of wireless transceiver A 102 stops

tal ki ngNh%ﬂ“e?uéé? Bf a (VeleRRS BAnskblifeR V%-Eh@é'tbttﬂﬁ o Eﬁtﬁﬁ&hﬁéer the user of

ceaS|ng t Tirst connunlcatlons link 106 and
user. . of W t
oL S oty RIS S s e
user of mnreles tra elver 0 ses the
TR0 e, fevise o d2pary RIFSERS \%@ﬁ’T&p B op il fansceiver A
second comunications |ink 108. In the description of
t HO2 ewirnlobsalrgnseetierod Athsging trapprpisting 8 firgcomppynigasiong link 106,

consi dered or discussed is referred to as
CevAlRiniic atdadgedwby hwareless transceiver B 104. When the user of wireless

transceiver A 102 stops talking, the user releases the PTT button, thereby ceasing the
first communications link 106 and allowing the user of wireless transceiver B 104 to
transmit and talk. In order to transmit and talk, the user of wireless transceiver B 104
presses the PTT buiton 314 of wireless transceiver B 104 to start a second
communications link 108. In the description of the exemplary embodiments, a
wireless receiver being considered or discussed is referred to as communicating with a
remote transceiver. A remote transceiver in this contest is a wireless transceiver with
which the wireless receiver under consideration is communicating.

Embodiments of the present invention utilize a Frequency Hopped Spread

Spectrum (FH-SS) signal. FH-SS signals are transmitted at a pre-defined sequence of
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communi cati ng. Enbodi ments of the present invention

utilize a Frequency Hopped Spread Spectrum (FH SS)

signal. FH SS signhals are transmtted at a pre-defined
sequence of -5 WD 2005/002119 PCT/ US2004/ 018448 RF
frequency with only short bursts of RF energy that are

t RAnGequched with anly plewi bired of BEF Enargy ¢t wref wansanitted at a specified
specified tinme period. The FH SS signal is then

t RENEEAJeh8 f@h sRfddeimé ?@ﬁd}tﬁ NQYe fRII-S8R@EARIES then transmitted on
relatively short period of tinme. Receivers used to

B

that  t ignal .is properly received. The sequenc f
PSS Res A §oRRRrey i Eh P vl AR ED G o of the
transm ssion on each frequency is _generally set r.a .
p&H-SE sicnel spytbetcdhe stepal igpraperiyacstvedr dhespdudnes el é}g frequencies
each frequency is typically constant and the sequence
ofuséeFfor tansmissish end fhregtine nt iressnpissigge pe eadh freqigacyyfs generally set
several pseudo-random sequences that are defined

Wifbihi BarBichlafl )stehes THS dration af Miksizsioas d0eashtfrequératy is typically
system Different RF transm ssion frequency sequences,

%%&aﬂf%d Phe &?ﬁéerﬁ%%f lﬁvﬁ?ﬁsﬁﬁssi@{ freQRIABIeh 'i‘?%eéié%@él@ dM¥ of several

systens l ow mul ti ple "channel s"

Eié,g“' S q‘fﬁ'éx%%s eéjssg'i;.é& \éa\f;;rz:(?ek}%%é r‘{zilﬂﬁﬂ SHCNT e&,ﬁs@@'&o communicate

on of an
frequency hopping se nce 200 for an exenpl ary EH SS
si%y thaggystegl. u@gg:rw %ﬁfﬁtr 5 PAUSHCY FrU cgg,éﬁlp'c_h may or may
invention is illustrated in FIG 2. 15 The portion of
t met byalgpetre pomoipipeniesed by FEHES systems taaliay e gghannels” to be

five transm ssion frequencies. The horizontal scale
shausltapeog pesidiby wirslessandsdehersthat belalg tocld same system.

A portion of an RF frequency hopping sequence 200 for an exemplary FH-SS
signal as is used by an embodiment of the present invention is illustrated in FIG. 2.
The portion of the frequency hopping sequence shows a sequence of five transmission
frequencies. The horizontal scale shows progressing time and the vertical scale
indicates relative RF frequency for this exemplary FH-SS signal. A first transmission
segment 226 is shown to be transmitted during time duration A 202 at frequency A
212. After transmission of the first transmission segment 226 at frequency A 212, a
second transmission 228 is shown during time duration B 204 at frequency G 224.
After transmission of the second transmission segment 228 at frequency G 224, a

third transmission 230 is shown during time duration C 206 at frequency D 218.
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frequency A 212. After transmi ssion of the first
transm ssi on segnent 226 at frequency A 212, a 20

second transm ssion 228 is shown during tinme duration

B 204 at frequency G 224. After transm ssion of the

second transni ssion segnent 228 at frequency G 224, a

t hiftedl tiah@nissibs st e tRi3 trassnsikovm sepmenn §3@ atnfieeqpheneyt DA 8Ca fourth
206 at frequency D 218. -6 WD 2005/002119
PehANSRABA B384 480w dusihg tfd 8h7a6i5h AN 208 ot HeequbidydF 222. After

transm ssion segnent 230 at frequency D 218, a fourth

;[tr%ﬁﬁ{{?s?& Ol é@%ffgﬁh }F@‘é\@s‘éw Q%nlew%ﬁ% affr&ﬁﬂan& 20822 a fifth

requency transm ssion of the fourth

RS 55h Th SSERD! o S STIEL G B4l e

at frequency B 214. The RF 5 transm ssion frequenlgﬁ

s érgnenission Heaquennyt sequense; ther contiaiesnih dlike peprgs,  FH-SS systems
systens typically use a RF transm ssion frequency
seypiediiyeuss b IR tfansrhiseioh dingubnen sequiade with pe dinge déngth and that
t he sequence is conpleted. The RF frequency sequence

VQEss diiefhe sSi@c@Rs dosapldtédistrated in the exenplary
frequency hoppi ng sequence 200, defines a tine frane

for thenbranglldenty SHUEREW eRlus b, bt o' iﬁﬁst?i_élgtgﬂ f%hé Bxemplary

whi ch the wirefess transceiver 102 i s used.

i AP e a8 208 0 B e g 371 BB frequency of

Ieft’éf;rg{ggrlse}g%g@?;@%ﬂ %f{f‘gt' ?ﬁg t%?}?(?gi‘%:r gb% lé{%?%@iet s. Voice

communi cati ons between wreless transceivers of the

exenpl dthg exboglane nembedipents ortrapemisy sevegalt jdatan gpitshavithin - each
transmission segment. Each time segment is referred to as a slot and each slot in the
exemplary embodiment conveys multiple data bits. Voice communications between
wireless transceivers of the exemplary embodiment is performed by digitizing the
voice signal for transmission and transmitting the digital data. The use of a single
transmission slot to transmit multiple data bytes facilitates transmission of a
transmission request data packet, as is described below.

FH-SS systems use various techniques to synchronize one or more receivers

with the FH-SS transmitter. When receivers are not expected to be synchronized to a
transmitter in the exemplary embodiment of the present invention, the transmitter of

the wireless transmission device transmits a synchronization sequence at the

beginning of its transmission. As an example, the exemplary embodiments transmit a
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15 voice signal for transm ssion and transnmitting the
digital data. The use of a single transm ssion sl ot

woaodsroazai t nultiple data bytes facilitates PCT/US2004/018448

transm ssion of a transm ssion request data packet,

as i s described below. FH SS systens use vari ous

techni ques to synchronize one or nore receivers wth

the FH-SS transnmitter. Wen receivers are not expected

to be synchronized to a 20 transmitter in the
axesRFErequentyosingmisionf setjlmcp ne seititial sysehromingtianisequence, i.e.,
transmtter of the wireless transm ssion device

AR hichiALSY NEQIABE ZahtAfed oAbENER RbeivliCis RAUINPRLBY to be
of I'ts transm ssion. As an exanple, the exenplary

RERRCLBRAPAGARE™ linfcove Readtas 2 ot moplr these ehee
RV SR Ot gLHOE S S G ARGRY Cpptenfonsl FI-

receiver i s not expected to be synchronized to the
S8-sggemis rOnce Hivarecqrere Pl e s xpmplegy gmBodiment drient eagray at one of
these three frequencies to detect the start of a

theatheeel syachannizatson Sequendies, rtﬂmjreb@ivm‘dhmeh@g‘im@nvgxﬂi@aggceptmn
systens. Once the receivers of the exenplary

eplesh RO thel gegeincRE ep&iified bpiiee PH-SS REF fréqueacy sequence that is
synchroni zati on frequencies, the receiver then begins

i onal i Y 1 B I-EG; r I EScei
R e Sl
er|ne or

d t hat system and chann - r Lyer
R R A R e e
sequence at the subsequent frg@uEncies, the receiver
serTeling T a1 ByShEniging Y@Rla Ky HPERTF afqeseciigna complete
If the receiver does receive a conplete _
symihhoszitioat jeqnenseq whinheextouis cover sewmalstine éots dy dhey exemplary
time slots in the exenplary enbodinment, the wireless
ehbogiaRiny ethet wielsss transaeiver kasnhiesd gre reekxiovdedgealent gignhke to the
transmitting wireless transceiver and transmitting wireless transceiver begins
transmitting user traffic data. This initial synchronization sequence is relatively long
and is not well suited to applications, such as half duplex communications, where
there are relatively short time spans with no RF transmission by any wireless
transceiver and where different wireless transceivers begin transmission on a fairly
frequent basis.

In addition to initial synchronization using the initial synchronization
sequence described above, the processing of the exemplary embodiments of the

present invention maintain time synchronization to the FH-SS time frame for a period

after transmission of the FH-SS signal has ceased. This technique allows for
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transmtting wireless transceiver and transmtting
W rel ess transceiver begins transmtting user traffic

wdab@/oTings initial synchroni zati on sequence i BCT/US2004/018448

relatively long 15 and is not well suited to

appl i cations, such as half duplex communicati ons,

where there are relatively short tine spans with no

RF transm ssion by any wireless transceiver and where
different wirel ess transceivers begin transm ssion on
dclitiviely yapid bed|uffitienbasiting dfna adekintissdon beeri am FHAAS link by either
synchroni zation using the initial synchronization 20

ARWEDES FAREEVECHLRY the ttMEMRIRGRHS P@vidlus thBsmission as well
exenpl ary enbodi nents of the present 1nvention

RIS SHE S e B 5 e
as cegadse

5005/ 405 Frempn eRboORFa AR PREd dYeptP] TP oHSiip gypc sl

efficient starting of a transm ssion over an

 signilsisriag el fregpranciihop) tire siofalge @?(%Plaﬂhamb%@eﬂﬁémhze a

transmitter in the previous transmssion as well as
Fyeqaend yr Shifisle ting (IS medulatiet soheme tthat useceinventidnal teghniques
recently ceased transm ssion. The exenpl ary enbodi nent

of sbhetiee $RAEmit w@lﬁPleomtg bANSIh tenbiltiddpdyentbil gi Tiad exémplary
S|gnals during each frequency hop tinme slot. The

%Bﬁlln?e?l'y: g@%&@fgﬁ? hAmYEds| dfzt?anQrtherdelSi%beﬂé‘rYSy%oi ldepending upon

eyl ng ulation scheme that uses conventiona

echni sonmetines 4tr ansm I
élhecﬂlrﬁ%gﬁg?ﬁet(& taangwl&n Jar Xaup m%ﬂ%te@l 1?81?[ dfic%ﬁ&? preamble is
uses different nunbers of transmitted bits S
FEPEREA GSUAMe BIhBeTcRYaoht ARl synehranic Gerigi, opller D
exanple, a systemidentification preanble is 10
packes rid messags acigovtel goimenteansyastans areAransmigtd with two bits per
synchroni zation signal, a caller ID
symbol. User data, such as digitized voice data, is transmitted with three bits per

symbol.

An electrical block diagram 300 of a wireless transceiver 102 as is used by an
exemplary embodiment of the present invention is illustrated in FIG. 3. The wireless
communications device 102 includes a transmitter circuit 306 and a receiver circuit
308. The wireless transceiver 102 of the exemplary embodiment utilizes half-duplex
communications wherein the wireless transceiver 102 is only able to either transmit or
receive at a given time and not do both. The wireless transceiver 102 of the
exemplary embodiment has an antenna 110 that is used by both the transmit circuit
306 and the receive circuit 308. The wireless transceiver 102 includes a

transmit/receive switch 310 to switch the antenna 110 between the transmit circuit
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packet and nessage acknow edgenent transm ssions are
transmtted with two bits per synbol. User data, such

waowiogetip zed voice data, is transnmtted w th POTAS2004/018448

bits per synbol. An electrical block diagram 300 of a
wirel ess transceiver 102 as is used by an 15

exenpl ary enbodi nent of the present invention is
illustrated in FIG 3. The wirel ess comunications

device 102 includes a transmitter circuit 306 and a

1306 eindehe cicevaidircui3388. Fmbodimeite of ther prasomi inwenti@2mey include
the exenpl ary enbodi nent utilizes hal f-dupl ex

GRREMNIcERi 306 anblesRive difdgit\30B ehe SBarela@ngE@icney inlfidet & reduce
only able to either transmit or receive at a given

:chg? 5189 dnd %ng O Ehg toRe Al %}cﬁzla?rt% e bF ABViC8S YRt L&l@l%e CHalf duplex

exenpl ary enb |ment as ah antenna 110 that

used et smt,circuit n ei
Eprmpcadgns iS e GPREF IR btk isotinonols befeeh Marh i a“‘g receive
transmt/receive swtch 310.to switch, the antenna 110
arckioan whieh resulis dneduetionin;size, WelghRRERNS) 002119

PCT/ US2004/ 018448 306 and the receive circuit 308.
EnbodiTherttansuifit ¢itpaitpi08sasaepts avdintandfor datp inpit dbat allows input of
transmt circuit 306 and receive circuit 308 that
Slhaeenderdananitss tdbomdailated ohedthe eransaiite,d REFAer aankmission out
power consunption. An advantage of devices that

LbE'tlllé % eR& frafllAVEX THeQBIBNY GRS sifilidM 1B lahiatiiof #hd/or data

are conponents between transmt and receive 5

gpcgggt%%o%@é 6lb 2SUbd SudiB L SAYEHLCR 4 (Bick Sr HELORbvice that s

ansm circurt accepts au

and/or dat that allows_jnput of voice and/
GanEctaro tae P R Stk i 1y exemplary
for transm ssion out of the wreless transceiver. The

readheidireentare perfogngl by digitizing veige sanalsansl Hamywiting the digital

data that represents those voice signals.

The wireless transceiver 102 of the exemplary embodiment includes a
controller 302. The controller 302 of the exemplary embodiment is a programmable
processor that performs control functions associated with the proéessing of the present
invention as well as other control, data processing and signal processing that is
required by the wireless transceiver 102. The transmit circuit 306, receive circuit 308
and the transmit/receive switch 310 are controlled by the controller 302 in the
exemplary embodiment. The wireless transceiver 102 also includes a hop frequency
generator 304 that generates the sequence of RF frequency values that are used by the
FH-SS system in which the wireless transceiver 102 is used. The exemplary

embodiment uses Programmable Read Only Memory (PROM), such a FLASH
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output to provide the received audio and/or data to
the user or other device that is 10 connected to the

woRoEsles9t ranscei ver. Voi ce conmuni cati ons i nPCNAIS2004/018448

exenpl ary enbodi nent are perforned by digitizing

voi ce signals and transmtting the digital data that
represents those voice signals. The w rel ess

transcei ver 102 of the exenplary enbodi nent includes a
controll er 302. The controller 302 of the exenplary

enddasty deRices, stoastqe abe asquehieeof RY fpequensys walueshaged by the FH-SS
perfornms control functions associated with the

RYQEHS SHIPROM Dethb RHEMY thévatidien3es oieklexasplihembodiment
control, data processing and signal processing that is

& Qe angmggée kl_qt‘efréq&eﬁcl:}?§§1ués_r R ngh¥RI tol@e trah it (HirRH B0 or the

Circu recefve circuit 308 and the

trapsm.t/r ive switch 310 are ntroll

ctsmtveonia S8 T Vet el 2R ine el il ctock 312
W rel ess transceiver 102 al so includes a ho requenc )
2oat g weechtier exaaple Hatmaiaiadt qum?@t@gcm&heg’%ﬁg%ﬁqw%e tme
frequency values that are used by the FH SS systemin
\lrinzhinttheabwened efssretal enbardianemitted FH-SSségmal. The

exenpl ary enbodi nent uses Programmabl e Read Only

Menor YTHeRREMEss SarkbeierFLOBSH the EReMBlaP0 8mbOdiichd includes a Push -
PCT/ US2004/ 018448 nenory devices, to store the

Riich raquenty Pyl swgeh UsiQdinbifie ték@mbplaryembodiment i s
?§§?§#S$?ﬁ§§ P&OM is then ré%d by the contro Iéf 302

of the.exenmpl ary, enbodi ' .
e RS S AR Elophr 18 8 TR, e grpomision 1
306 or the receive circuit_ 308. The wirel ess . .
otbengresi v Tombhl suirhaldoedesronnpey rapodfEaergyidesan input
that is used, for exanple, to maintain synchronization |
vib tttre eonfial1BS362 uhdete eortfigutes the sarsmiif cirpiisalloe Hiedragpmit/receive
received or transmtted FH SS signal.

switch 310 and the receive circuits 308 to either receive or transmit depending upom

-

the position of the PTT switch. Functionality of the PTT switch is included in other
embodiments that communicate data via the transmission circuit 306. These other
embodiments provide a similar input to controller 302.

An exemplary processing flow diagram 400 for establishing a first
communications link as is performed by an exemplary embodiment of the present
invention is illustrated in FIG. 4. The processing in this exemplary RF
communications flow beings by monitoring, at step 402, for reception of a
synchronization signal that is transmitted by another wireless transceiver. This
monitoring is performed in the exemplary embodiment by monitoring the three

“synchronization” RF frequencies on which a transmitter will transmit a
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The wireless transceiver 102 of the exenplary
enbodi nent includes a Pusl h- To-Talk (PTT) switch 314.

wohersPFiiswi t ch 314 in the exenpl ary enbodi menPCTAIS2004/018448

pressed by a user of the wireless transceiver 102 in

order to begin transm ssion to 10 other receivers. The

PTT switch 314 of the exenplary enbodi ment provides an

input to the controller 302, which configures the

transmt circuits 306, the transmt/receive swtch

Sdhamibatibe signei VE cisignal issr@eBetd oreionhed thessefroguepries, the

transmt depending upon the position of the PTT

gYMcEééthg FAGhIRNBY 1 d¥teRhinidye BT Etepi40gh if sthengbrdgiaderi of the
t her “enbodi nentS that communicate data via the

transm ssi I L e : 1 i ;

e e e L R e

exenpl ar ocessi flow,.di agram 400 for .est.ablishing.. ..

arTRss o8 o SRR b AR LAm op 3ot o irhission

exenpl ary enbodi ment of the present inyvention is

fhat Useludese@ Preambls patterthandy@osualglngynchranizagion patterns.  The

exenpl ary RF conmuni cations fl ow bei ngs by

preaitble ipatigraidestifiqs #@2{rarfsonissi@c@ptd gynabfomzarign signal and the

synchroni zation signal that is transmtted by another
BbI8S A\ §/a6hroalzatidhbternBRistdtd fagilitse pendnaitteddath aymbol

the exenpl ary enbodi nent by nonitoring the three

%ﬁ@l’ nﬁ‘zﬁﬁ? niigal !Slgfﬁéhl‘gfil:lzgt{&lqueﬁc kRS sPRehAMiSdtR transmission is not
ransmtter w transmt a - 11° WO 2005/002119

PCT/ US2004/ 01844 h ' ' ' : '

R URER Ao e BYUERRIOF P, SRRl 8P bpphdinn? ERfhucs by
processi ng continues by det i ni ng, Aat_st '

B e S Se Yo EInd iehe b Berda A piieRe A3 buton
that is transmtted by the transmtter is beginning a

{if aimes wpeeiarnhasThet gxesersl they PERbbuitore 344 ithen PrRcEssIng returns to

synchroni zation transm ssion
monitoring, at step 402, for a synchronization transmission.

If a synchronization transmission was determined to have been received, the
processing continues by sending, at step 407, an acknowledgement transmission. An
acknowledgement transmission is transmitted upon receipt of a synchronization
transmission to notify the transmitter that a receiver is available. The processing then
begins the processing, at step 408, that is performed to receive a transmission. The
receive processing of the exemplary embodiment includes tracking, by conventional
means, the FH-SS signal being received. When the transmitter is ending its
transmission, it transmits a stop pattern and ceases transmission. After the transmitter
has ceased transmitting a signal, the receive processing within this wireless

transceiver 102 ceases and the processing of the exemplary embodiment continues by
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5 that includes a preanble pattern and a synbol
synchroni zation patterns. The preanble pattern

woderstootites the transm ssion as a synchroni zat POT/US2004/018448

signal and the synbol and frame synchronization

pattern is used to facilitate transmtted data synbol

and franme clock synchronization. If the

synchroni zation transmi ssion is not successfully

recei ved, the processing of the exenplary enbodi nent
aRRMthifags AYstdd 418t eynitnomigationt tettep tHO6, fravhe tdfethe previously
operator has pressed the Push-To-Talk (PTT) button.

{rﬁngnlﬁﬁe@ REhaL OThBasemplarP eAHSEithenh enaiftdind WyheHio@ition through
e processing returns to nonitoring, at step 402,

g ? b of ngh Gﬁ{éh%at‘l‘t 188 IWiRS e SivBlesd ftrasceiver. The exemplary

nChf oni Zat1on transm ssi on was determ ned to hav
n_receive essi n ontlnues b

R R et g o

acknomﬂedgenent transm ssign is transm

thedBi-H S@ﬁnahcwﬁ%lﬁr%dﬁri@ﬁ%iﬁaw%ﬁw%%%ﬁt ‘ﬁog’s IE{HF epstransceiver

the transmtter that a receiver is available. The

pegiamiagittagsrhisgion. begi ns t he processing, at step 408,

that is performed to receive a transm ssion. The

recei Yejt R RCREFitedothat the op¥@iae|ad yressed dienTT button 314 of the
i ncl udes tracking, by conventional neans, the FH SS

%\,ll%'f%%) l?ﬁisggv&qukv% PIo E’s1ﬁé‘ecotnf1ﬁlﬁb%nb51t85 ihfingnei @ﬂ:p 410,

ransm SsSi on ansmts a stop pattern and
ceases .transm ssi o

ter. the
FRaReRnPE PRy cs el gnn Dallisp A pbERER AR e’ﬁ%}ﬁ%ﬁ FBiment
this wireless _transceiver 102 ceases
é@l&y@ss%qnﬁ@ntgfna{ RE-$X gﬁ%ﬁngF%orém%aqsmgﬁe alEB(}Han alélga]b?ansnnssmn
-12 WD 2005/ 002119 PCT/ US2004/ 018448 nmai nt ai ni ng
prazpssidBinchydes ldennining the eusrenh EHE-SHechanagh o Wi £ transmit

previously transmtted signal. The exenplary
et o6l ipsEGim AtinliAkios of yinc REondnsaission ditougs@A6. After starting the

transmission sequence, the wireless transceiver 102 of the exemplary embodiment
monitors, at step 411, for a reception of an acknowledgement signal from a remote
receiver. If an acknowledgement signal is not received, processing returns to
monitoring, at step 402, for reception of a synchronization transmission. If an
acknowledgement signal is received, the processing continues by synchronizing, at
step 412.  Transmission synchronization is accomplished with a synchronization
transmission that is similar to that described above. After synchronizing, the
processing continues by transmitting, at step 414, user voice or data over user traffic
channels via the FH-SS transmission. The processing stops, at step 416, the RF

transmission when user voice or data transmission is complete, as is signaled by
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the use of an internal clock within the wireless

transcei ver. The exenplary enbodi nent maintains tine
weymsiwzing zat i on for six seconds after the traReWUS310a/M018448

of 5 the FH SS signal ceases in order to facilitate

the same or the other wireless transceiver beginning

transm ssion. If it was determ ned that the operator

had pressed the PTT button 314 of the wreless

transceiver 102, the processing continues by

RegisenoMehe HTTSttRmod 1814 i rthnseresyilay pmbediseinhg. Thhevireless

transm ssion processing of the exenplary enbodinent 10

{19hdcOMWersC Qﬂv%ﬁkt | SRl SabbdipRaM B&iseft N0 MRSONT ransmission
tec niques. Initial "transm ssion processing includes

di‘%i ?Ptm n%n%lgeusgykl ks n1§1t51" R@l{'@%"anerlréf{@fn‘fs@loﬁl% about to

to per orml |zat|on of the

transmSS|on circyits 20 tart

st0RN it S1254l el T by il \W %lrs ér%ggqg}vgﬁgg% CEASES, PF Eece]Ftlon of
the exenplary enbodi nent nonitors, step 411 %
pracmptely Frapfmigiad Rdksiswil caeremehe pgcpcgﬁsapg magjtfglgs,raéﬁ{ﬁp 418, time

15 receiver. If an acknow edgenent signal is not
samiotehtionreite tei T SSatme femeof thopievipuskygecavedsereigansmitted
402, for reception of a synchronization transm ssion.

IF1-99 sigaknaweasepprRy efiboidtentsof drepresss ifiveation maintain this
processing continues by synchronizing, at step 412,

-gg il iR (YRS R01 QL IoPNar Slnﬁ';‘f'ﬁé? MRlocRhgth Wi tihea exemplary

ronization “transm ssion that Is simlar to that

bed f
géljél%qenﬁsggﬁtgﬁ gfeﬁégtér?{ﬁ? 1¥? g (%ﬁe{ %Ii:%gc,elée?cqrsct%g 30§ io the frequency
U ser vol {
SR PRS0 AT e SRR (GF STREPIGH oL pejicy gl that

the RF transm ssion when user voice or data _ _
timdicaes smiqoest tereswmp cemaunipstions withyp s¢cead sgmmupiratigns link.
2005/ 002119 PCT/ US2004/ 018448

An exemplary processing flow diagram 500 for establishing a second
communications link as is performed by an exemplary embodiment of the present
invention is illustrated in FIG. 5. The wireless transceiver 102 of the exemplary
embodiment of the present establishment remains prepared to establish a second
communications link after completing the operating the operation of the first
communications link by maintaining, at step 418, time synchronization to the time
frame of the first communications link, as is described above. The processing of the
exemplary embodiment next determines, at step 502, if a transmit request has been
received. In the exemplary embodiment, the wireless transceiver that had been

transmitting and any wireless transceivers that were receiving that transmission

maintain time synchronization to the FH-SS time frame of that terminated
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rel ease of the PTT button 314 in the exenplary
enbodi nent. The wireless transceivers of the

wexerspoziny enbodi nent transnmit an End- O - Tr ans RCSAIS2004/018448

i ndi cati on when the user releases the PTT button 314

and transm ssion is about to stop. After signal

transm ssion by the wireless transcei ver 102 ceases,

or reception of 5 a renotely transnmtted RF signal

ceases, the processing maintains, at step 418, tine
SAGHEQ B Z Bt tedhsiittrByidsew kdeSSved, nie proasmsingfcontimues by sending,
previously received or transmtted FH SS signal. The

ﬁ%ﬁgﬁ’g 4, Yon SFRRAN B8Nt SlonhlD EThRIBRESW 1ed M &I Isi gdBl in the exemplary

ali this synchronlzatlon through the use of an

T R

une t recetrve circult 308
the frequency 10

ifie FH SS ti
HBRSIRIS FeqUsHt %r@cegwaq%ﬁﬂ%ﬁh%wal)éleas g‘ia &1vet Wélf‘m"e% Pcpgﬁgeqs data
a request to resune communications mnth a second
caaption.cat i ons |ink. An exenplary processing flow
di agram 500 for establishing a second comrunications
l'ink g%ei wirpless aameeivbys mcompoeatipathy exehpdirpreambasiimentieof the
present invention is illustrated in FIG 5. The

g}efsgﬁtelﬁ\?*m{tmﬁ%%t&tﬁéu 10Rivel cirb\atse308R &y t réfeive any transmission
nmbodi nent of "the present establishment remains

gl? c?rﬂmhﬁw?t%ﬁaaplt SRE efre%ﬁ ; pe PR (RAFHOSS t1|rrienffame of the

er com e opera e op ration of the

first _comruni catians byrmnt | a

4’133’101’(3 wegi?ﬂcﬁﬁfm%?‘} onlz\lﬂx W‘{g Y e s fﬁe{hg? }{e‘lg maintained
first conmunications link, as is descrlged ahove. p
syesheenizaiipnde therfime Evmgef theyprevigpdy feased Haggnussion is then able to
determ nes, at step 502, if a transmt request has
eesmi? Cat rthe efragaencyl spectimdelxe it FH-SSntivei fiame and rpgher wireless
wirel ess transcei ver that had been transmtting and
INscMivedd @ESark hansaRineise syirhromraeion ede the FEl-$$ time frame and
transm ssion nmaintain tinme synchronization to the

R wnidd MRir feBllBerfto tALortBpM IR Blquency sequence will receive that

transmission. These transmissions are able to be either the transmission request or the
acknowledgement message. The exemplary embodiments of the present invention
transmit a unique data message at the RF frequency specified by the RF frequency
hopping sequence in order to indicate a transmission request, which is a request to
start a communications session.

If a transmit request is not determined to have been received, the processing
continues by determining, at step 504, if the user of the wireless transceiver has
pressed the PTT button 314 to indicate a start of transmission. If the user has pressed

the PTT button 314, the processing sends, at step 506, a transmit request message as is
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-14 WD 2005/ 002119 PCT/ US2004/ 018448 transm ssion. |f
a transmt request was received, the processing

woanisioozigs by sending, at step 516, an acknowPedmiseoou/018448

signal. The acknow edgnment signal in the exenplary

enbodi nent is a data packet with a pre-defined content

t hat acknow edges the transmt request and signals

that the wireless transceiver will begin to process

data 5 reception. The wirel ess transceivers

i dee@itRaRbbven gT Hehroaes sinp theen\deeminoutis nas 3tepd08t #ien apkrewdedgement
invention operate their receiver circuits 308, so as

10 (ERHRIAVBoRNhe t e TGRdcBiVer.t MAtani &kEOWIRUpEaitel Bteived, the
the RF frequency specified by the FHSS tine frame of

t Vi Ol : NSM.SSI1 9. ' :
th(gCr?ssgfelg \}:8?&?.{% tb%ﬁﬁér?sgm&fn ' 5(”5%5 O, dafAYiobd @J)I%_ﬁfumcaged. The

o ( f aﬁ mal ntai ned” 10 synchroni zation t

e time frane of .1 revi ous ceasegd tra 1. SSi

el GaiiceD 102 s et SxpHp ff’rnéa‘a‘{?g%‘%‘;‘} 33k b pter 512
by that FH-SS tine frane and other wreless, .
ttremAmEssioneasgs drsaribgd @bevg. nHamagkgowisdgemeni s noherstved pr after
with the FHSS tine frame and are tuning their

rte etrvensssian thes ceaseds g dprogessingo wendyues e e radntajning  time
receive that transm ssion. These transmn ssions are

afphénrbRizltore bt gy 41he transni ssion request or the 15
acknow edgenent nessage. The exenpl ary enbodi nents of

the prl?gg@&asic{é‘(&ﬁﬁﬁéa”tha% RN S did MY SR HRL PTIESEREE314, the
at the frequency specified by the RF frequency

hoppi | i d i neli i SSi .
ightssns i EeRund ALaERatd, e ERiefods LA ARLR eriod has
session. If a transm .equest is, no deterpa%ned t

R bo Fer Sedg R Y I EH A ORI R B SGRP AR Ggiments is a

determning, at step 504, if the user of the wreless
tpradetersiivest timgsduration that extends past the time that the transmitter ceases

transmission. The extended synchronization period is a time period that occurs after
the transmission of the FH-SS signal has ceased and during which transceivers of the
exemplary embodiment of the present invention maintain synchronization to the FH-
SS time frame. The exemplary embodiment utilizes an extended synchronization
period of six seconds to allow for conventional walkie-talkie half-duplex
communications. If the extended synchronization period was determined to have
expired, processing then stops. If the extended synchronization period has not
expired, the processing returns to maintaining, at step 418, time synchronization.

In the above described processing, there is a possibility that two or more
wireless transceivers send a transmit request during the time that the wireless

transceivers maintain time synchronization with a previously transmitted signal.
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pressed the PTT button 314 to indicate a start of
transm ssion. If the user has pressed the PTT button

WQ@2dos/00tia9 pr ocessi ng sends, at step 506, a traREWiUS2004/018448
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request nessage as is -15 WD 2005/002119

PCT/ US2004/ 018448 descri bed above. The processing

then determ nes, at step 508, if an acknow edgenent

is received fromthe renote transceiver. |If an

acknow edgenent is received, the processing continues
bymbodinteist bf g, pedserst imperdiod, utliteaa ttomd eslat orsmignineat adechanism
The wireless transceiver 102 of the exenplary

ewhadin"enh wRaASSS ramceiStER Bsbdned tbraafnHELssf GmeaslotsS within the
descri bed above. If an acknow edgenent is not received

Ofre eh %@ﬁﬁéé(ﬂ{é&.?’%@@x@e G2 a%E ant R6i fgﬂﬁeﬁteﬁébﬁgmsm is a

con |3|ng tl synchroni zaf’i on

ste t d h

Lo o VPSSR B PR o
determ nes, at step 514, if the ext ended

SR SORISATC DE Slot afé@r theiehrhat the GYRSHSITHERIONTFRGUCECE-o iythd s example,
synchroni zation period in the exenplary enbodi nents is
athprieitied dransmeter tis rssiguedata anfitshaubsek toé ritlespeis tthathare the even
time that the transmtter ceases transm ssion. The
eximhaed tifientdis antheatmofraper iIThe ihisiabreceiver Rasimilally hadigned to a
occurs after the transm ssion of the FH SS signal has

C%gdo@ﬁﬂledﬂétb NEatMe Che tddaNBERber Qe Qfotd BE theXi@iPrdnYe. This
e iment of the present invention maintain

f}gr %E ;?an#&lglglmtnsgar% hle Er@?nﬁ?slo%sdetlw Jr%algﬁe s16PBut obviates a need

I'ZéS an
nchroni zation period of Slé seconds.to allaw fo

C FeiYS %H]ﬁlowa‘q)qugnt sl t@eﬂg y tra{]ﬁﬂnétgd transmission requests

communi cations. If the extended synchroni zation peri od

was deTke rabneel descriptiva ofxthe rexemppiry cesskydigenthdpcused on voice
stops. If the extended synchroni zati on peri od has not
communications for ease of understanding. The exemplary embodiment of the

present invention that is described above is also able to communicate data between
and/or among wireless transceivers. These embodiments use data communications
techniques that are commonly used with FH-SS systems to communicate data. The
embodiments utilize the structures and processing that are described above to
facilitate rapid switching between transmitting and receiving roles of the wireless
transceivers over the course of data communications.

The exemplary embodiments of the present invention advantageously allow
frequency hopped spread spectrum devices to communicate with half-duplex
communication that does not require re-synchronization after wireless transceivers

change transmitter and receiver rolls. The transmission request sigmal of the
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expired, the processing returns to maintaining, at
step 418, tinme synchroni zation. 20 In the above

wdesasroobiag processing, there is a possibility PoatsLoe/018448

or nore wreless transceivers send a transmt request
during the tine that the wireless transceivers
mai ntain time synchroni zation with a previously
transmtted signal. -16 WO 2005/002119
PCT/ US2004/ 018448 Enbodi nents of the present
i exeenpldrg embbiiniene ofithei presest mverstssi ig trapsmitied dh drd Gmre duration of
wherein each wireless transceiver is assigned to a
seteseéquehcy ho® Th @bstrawk,! the Ryhidi@onikdtRAURABNIHERIPbNthe exemplary
sequence. An exanpl e of sucK an assi gnnment nechani sm
' Bbdi¥it &dfsh @{ tWelve tf'a‘ﬁ@mi@bmﬁl &RE ddt@brC5Rbas Dfafifle that the

at consecut|ve y nunbers each FH 5 SS sequence ti ms
sI ot ter thete% f the synchronization seque £ @ 1
CsmRler bpnetiies 1ol g srillePORRRY B RuGE g nll (g Cmplary
a first subset of tlneslots that are the en )

et W3e 3 (e IPRUOR CLOF [ oAEh FaaRRILtoR BeqiRney f ninety (90)

receiver is simlarly as signed to a subset of tine
sihigresecorals and @ syhdhrorddationritposmision thatyses twielverrach fime durations
frame. This introduces a maxi mum start of
t tharefote $stOonedhbagandfandregghty (HO8S) adicloséconbiy/i Blsig the more rapid
need 10 to resolve collisions between simultaneously

t&ﬁﬁﬁﬁ@sf&neféqﬁéﬁ%ﬁﬂaﬁ of ‘Pﬁb ERGR B SemIMBmBRO¥L the present invention
descriptionof the exenplary ‘enbodi ment focused on

aﬁio%v% fof %}y'ﬁ' ﬁ]?ﬁl c%&ﬁnérﬁ%eﬁi%ﬁsc‘ %etheeH qugr(ﬁtrﬁ?g {ShsI & a user is

nplary enbo resent I nven

cr| ed abo e is also. to co
Gl heen Serebme ey e R e et 5119%2%% if 2 foll
enbodi nents use data conmuni cations 15 techni ques that
r&-SSopnshropizasien pipgess Pras Isquiyest Eascach Seal ﬂﬂr?@ﬁm@sm The
data. The enbodinments utilize the structures and
peenpisy embblmensy & te porseitddveation elsomllow operation of the wireless

transceivers in the absence of a central controller, such as a base station transmitter.
These embodiments use the initial transmitter to set the FH-SS time frame to be used
for the half duplex communications performed by both wireless transceivers.

The present invention can be realized in hardware, software, or a combination
of hardware and software. A system according to an exemplary embodiment of the
present invention can be realized in a centralized fashion in one computer system, or
in a distributed fashion where different elements are spread across several
interconnected computer systems. Any kind of computer system - or other apparatus
adapted for carrying out the methods described herein - is suited. A typical

combination of hardware and software could be a general purpose computer system
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facilitate rapid switching between transmtting and
receiving roles of the wireless transceivers over the

woawsge2iap data communi cations. The exenpl ary PCT/US2004/018448

enbodi nents of the present invention advantageously

all ow 20 frequency hopped spread spectrum devices to
communi cate with hal f-dupl ex comrunication that does

not require re-synchronization after wrel ess

transceivers change transnmitter and receiver rolls.

Twith t 4 ospussi prograag ubst whegpnbbingf loatlel and 7eAdCuted, controls the
2005/ 002119 PCT/ US2004/ 018448 exenpl ary enbodi nent of

t Anth@S§REm Savie fat Riairfes buEME Mdil destribbe hbielte
duration of one frequency hop. In contrast, the

synchr-gni ?ﬁgén‘? BnvenfBE '&u? gis0 'Be%ﬁnﬂeﬁ&ec?ﬁleﬁ@&%gﬁ{ter rogram product,
enbodlnen consunes ve transm ssion ti 8 tsS or
i pds of . t| at. t he er_trans, t .th

PSR T Seuforitet T o et S BRRE b6 CmfiERORGSS ' ik fhethoas
enbodlnent uses a time duratlon for each transn1t5
f desefuladdiprein. andruhigh ¢ 9dien 1oded 4L @ ERMBYtCRRFIc - 1S able to carry out
synchroni zation transm ssion that uses twelve such
t these methads. dBemputhepregmnemeanstay computen pragaard im iy present context
ei ghty (1080) m croseconds. Using the nore rapid
t !as BhP Tk presdienuias nys l@aadged fcotid @r enceatipinaiof a set of instructions
enbodi ment of the present invention allows for nore '

N@tdbad 1 omLaig ?%m%su REIVRESniaNBn Prod¥Biifg H&ﬁbﬁlt? k81 p6kform a
a user is 10 abl'e to begin speaking nore rapidly after

%ti %ﬁfugcéfqn%m'—lep leéc o% ]af’telI Qﬁﬁr 01t olf’ ltll;e foﬁt‘fvﬁ%? co?verswn

t ocess NS req U|re or eac
transnlsS|on The exenpl ar of .th

piocanoter | lARaags. (1P dg & ngiaﬂeﬁ/v %qpsﬁus’fmlﬂ i &, fliffefeng gaterial
transcei vers in the absence of a central controller,

slogh. as a base station transmitter. These enbodi nents

use the initial transmtter to set the FHSS tine

f rame Eschbemysed system may include, inter alia, one or more computers and at

least a computer readable medium allowing a computer to read data, instructions,
messages or message packets, and other computer readable information from the
computer readable medium. The computer readable medium may include non-
volatile memory, such as ROM, Flash memory, Disk drive memory, CD-ROM, and
other permanent storage. Additionally, a computer medium may include, for
example, volatile storage such as RAM, buffers, cache memory, and network circuits.
Furthermore, the computer readable medium may comprise computer readable
information in a transitory state medium such as a network link and/or a network
interface, including a wired network or a wireless network, that allow a computer to

read such computer readable information.
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15 for the half dupl ex comruni cations perforned by

both wirel ess transceivers. The present invention can
woeors@atiized i n hardware, software, or a conbi RATIUSE004/018448

of hardware and software. A system according to an

exenpl ary enbodi nent of the present invention can be

realized in a centralized fashion in one conputer

system or in a distributed fashion where different

el ements are spread across several 20 interconnected

conput eAlthyisghesfcifidnembddiglentt of ahg idventisty hedrbeerodisclosed, those

ot her apparatus adapted for carrying out the nethods

deﬁﬁﬁ'ﬂ SRliREY &I in ItRe S AT undbrdtdid G chaRSHRI &AL b®Made to the
of aﬁgmaﬁe an sé?tm%re cong 6e a genéialﬁﬁurpose

: . -1 . PCT/.U . .
TR R B DA TR T RO nvenin.

t ed, the t f. h that it e
O R SRl UL e Bl EL e st

i nvention can al so be enbedded in a conputer program

5 prodeedimentah prd itcisniptanded that |the gaPendad ¢ladms €oxpy ppyy and all such
the inplenmentation of the nethods 5 described herein,
angpplibattons; nadificdtivasie dnd nerabarimpnit ewitbips themscopes ofibthe present
to carry out these nethods. Conputer program neans or
CORRERtRn. Programin the present context nean any
expression, in any |anguage, code or notation, of a
set of ﬁﬂﬁ%ﬁ%ﬁﬁh@ﬁ?& i ntended to cause a system having
an information processing capability to performa
particular function either directly or after either or
both of the follow ng a) conversion 10 to anot her
| anguage, code or, notation; and b) reproduction in a
different material form Each conputer. system nay
include, inter alia, one or nore conputers and at
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| east a conputer readabl e nmedium allow ng a conputer
to read data, instructions, nessages or nessage

woaals@nsi1o and ot her conput er readabl e i nf or nat POWUS2Z@AN 18448

10

15

20

the 15 conputer readable medium The conputer readabl e
medi um may i nclude non- volatile nmenory, such as ROM
Fl ash nenory, Disk drive nenory, CD-ROM and ot her
per manent storage. Additionally, a conmputer nedi um nay
i nclude, for exanple, volatile storage such as RAM
buffers, cache nenory, and net GhAIMS rcui ts.
Furthernore, the conputer readable nedi um may conpri se
conmput er readable 20 information in a transitory state
medi um such as a network |link and/or a netmork

.n e]g erfa R%Pt‘r’]rh({;@ fqﬁ‘ QBRJ&uﬂlc\ﬁ‘uﬁg @ﬂﬁ%ttwﬁ&l Jtﬁ‘é(?cco?npnsmg

‘wor K ['ow a co ter to rea suc conputer

r eadabl e f or ma . 2005/ 002119

e usz@@&?@algaaélrst%qqmaﬁog SRR g tagen @ wireless
the invention have been disclosed, those having
or@ansegiyersiad|a rematet tFamsegi Yeryyhereinribe fisyt érﬁauqq%thow%ges

can be nade to the specific enbodi nents without

d eqahimmgatfans hink hesypphionized twa §wedenegf, t he i nventi on.

The scope of the invention is not to be restricted,

t her ef ofp@intdifing figneSsyBEhrbhigatoreisheliinie ftasne #ftedl trahsmhission of the
i nt ended that the appended cl ai ns cover any and all

S Ufg tfr o%&ﬁ idatioAd liRPSoas@ndngnbodi ment s
wi Thin e SC

_ t e present Invention. Wiat is
clai m?desta%hshmg a secon (%rSc:/qggnzc%/]hoppgar ml%gg% t%h%‘lﬁ]% between the

wireless transceiver and the remote transceiver, wherein the second frequency hopped

communications link is synchronized to the time frame.

2. The method according to claim 1, wherein the establishing a second frequency
hopped communications link comprises a transmission of a transmission request and a

reception of a acknowledgement to the t;ansmission request.

3. The method according to claim 1, wherein the second frequency hopped

communications link comprises the first frequency hopped communications link.

4. The method according to claim 1, wherein the maintaining is performed in the

absence of a base station transmission.

|
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CLAIMS 1. A nethod for communicating with a
transcei ver, the nethod conprising: establishing a

woiowstootnequency hopped comruni cations |i nk bePGEAIS2@4/018448

10

wireless 5 transceiver and a renote transceiver,
wherein the first frequency hopped comuni cations |ink
is synchronized to a tinme frame; nmaintaining tine
synchroni zation to the tinme frame after transm ssion
of the first frequency hopped comuni cations |ink
ceéses; Thsoethedsidadotordingrtg clrimdc ohedrefrr theuenityinivgpip @drformed for a
communi cations |ink between the 10 wrel ess

tr BRAcRINMREd AR JehBdr endt e transcei ver, wherein the
second frequency hopped comunications link is
synchroni zed to the tine frame. 2. The net hod
according to claiml1l, wherein the establishing a

second equency hqgpped co nications |ljnk.conpris

2 Br anstne degmagpect AR eEar BheuL e e bt § Rgond frequency

reception of a acknow edgenment to the transm ssion .

r eberpsd commupjcatinps igcorerises thegvirdess| tinpgeiver {RafBittng a

t he second frequency hopped comrunications |ink

c otrpusnsieeqést of iarfigst sibsetnbfrequenoyp et withimilrg dme ifanms.

link. 20 4. The nethod according to claim1, wherein

the maintaining is performed in the absence of a base

station transm ssion. -21 WO 2005/ 002119

PCH/ US280Q4 : h ' i

ot ei n L Ra AR Ecording 10 ElaTR G R REERL S1Gubd 6f AdUckey hops
cCco

d ' ' Lod. 6. T 1.h di
01 SR RaRar eh o TR o ony TR TR B Ral Bad

numbered frequency hops within the time frame.
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5 hopped conmuni cations |ink conprises the wireless
transceiver transmtting a transmt request on a

woiowstoosubset of frequency hops within the tinBCTIUAR®A/018448

15

20

7. The nmethod according to claim6, wherein the first
subset of frequency hops conprise one of even
nunbered frequency hops within the tine frane and odd
10 nunbered frequency hops within the tine frane. -22
WD 2005/ 002119 PCT/ US2004/ 018448 8. A wireless
transcei ver conprising: a transmtter circuit for
establishing a first frequency hopped conmuni cati ons
|1 8k wi MhwizelegainecdivariRee@tiviag, wherein the first
frequency hopped conmunications 5 link is synchronized

to a ti FeahdrRifr cifti®t foPetMHshiAk |a?frstfﬁ?erquel'i@| HHp%b@ t&9munications
time synchronl zation to the tine rame af t'e

t rﬁﬁ‘lg‘ %tﬁ rg{lllote({Fantsge?vefrl \';vﬁére tﬁgﬂ?srt] ngIGI: Sﬁ?lggped C é%tronl;]lgcatlons

COﬁﬂUﬂIC I ons ceases; and es

frequen ho communi cations |ink between 10 the
ﬁ‘gf K?Wﬁ‘ﬁ‘?i‘&%‘i‘m‘a h#% enot e transcei ver,

V\,herel n one of the wireless transceiver and the

remote eeemisdler{ar is transmtting over the second

frequency hopped comruni cations |ink and wherein the

second frequenoyaihingpmet gaoitonizaddn ke timekranse after transmission

synchroni zed to the time frane. 15 9. The w rel ess

t r GNBE Bilrdt FFeqa&HeYHObPE dnrfhmbaNoBs ik eERES ahhe
controller ‘establishes the second frequency hopped

communi cati ogs?aﬂlfs%tgl%%e | nt?ér?]zﬁs gﬁ?@gmﬂmumca ions link between

transm ssi on reques recep

an ackn enent t .
he w1re?ess ?ragscewer ancP the remote transceiver, wherein one of the wireless

transceiver and the remote transceiver is transmitting over the second frequency
hopped communications link and wherein the second frequency hopped

communications link is synchronized to the time frame.

9. The wireless transceiver according to claim 8, wherein the controller
establishes the second frequency hopped communications link by a transmission of a
transmission request and in response to a reception of an acknowledgement to the

transmission request.

10.  The wireless transceiver according to claim 8, wherein the second frequency
hopped communications link comprises the first frequency hopped communications

link.

_23 .



10

15

transm ssion request. 20 10. The wirel ess transceiver
according to claim@8, wherein the second frequency

waapp@d2iaonmuni cati ons |ink conprises the firsPCT/US2004/018448

frequency hopped communi cations |ink. -23 WO

2005/ 002119 PCT/ US2004/ 018448 11. The wirel ess
transcei ver according to claim@8, wherein the
controller maintains time synchronization in the
absence of a base station transm ssion. 12. The

wl t.el eShe wirglessanseeivercsoomdinggotchriml &iwhessin thieeonirellerne
controller 5 maintains tine synchronization to the

t maghtdinatime &k piich@orfiz fida tie tHEl abeshct offe bper staitbn tédk@ission.
transm ssion of the first frequency hopped

communi cations |link ceases. 13. The wirel ess
transcei ver according to claim@8, wherein the

CRI T Ok elineR8l AL 08, LIRSS SHUBAHNOIRSH

cormuni cations T contr ing t ransm

circui.t to transm.t a transmt_request on a subset of .

f PEHRAERT YR SPEHRTFAUGD R ﬁ@ Yoy Eape gﬁ’F&a Pffﬁ‘?tel‘ﬁ%e‘f time period

W rel ess transceiver according to claim13, wherein

t pféerdippstaission of thediysidivgpenuipoppodpeiswnisadonsf linkagases.

nunbered frequency hops within the tinme frame 15 and

odd nunbered frequency hops within the tinme franme. -24
13.  The wireless transceiver according to claim 8, wherein the controller
establishes the second frequency hopped communications link by controlling the

transmitter circuit to transmit a transmit request on a subset of frequency hops within

the time frame.
14.  The wireless transceiver according to claim 13, wherein the subset of

frequency hops comprise one of even numbered frequency hops within the time frame

and odd numbered frequency hops within the time frame.
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