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CE11253J1230 FAST SYNCHRONIZATION FOR HALF DUPLEX DIGITAL
COMMUNICATIONS Field of the Invention The present invention generally
relates to the field of wireless communications and 5 more particularly to
transmission synchronization between and/or among wireless tran$égi{hdl1230
Background of the Invention Minimizing the design complexity of wireless
transceivers, such as portable telephones and "walkie-talkies," reduces

FRSISAIRBAPLICARSS WEIRI ANE BOWeEOreRFANRIGM ﬁ@ﬂH@'J&Q‘IOE\JS

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 transiedivefrtiansvaiigat a time. When the one
wireless transceiver transmits, one or more other wireless transceivers
receivéeigesighilvaBionzgeparatb asktas tes de gk ofiliveratess ponnitaiications and
protocols that incorporate a pre- defined time frame. In order for these
M@ERicRastie R Y miGniBARSMIRROBr MYOFOIQBIARER cBRRMREMICRIMe wWitRosigcHAdreless
protocol have to synchronize in order to properly communicate. Systems that
UAREHYEtcols with pre-defined time frames include spread spectrum radio
systems that require a tra srrkitter and P,ﬂ‘e r more receivers to synchronize

with each other 20 prior to S‘Sn%"d‘rﬁﬁ%é’ti ge Y mmunications systems

that haya A SERTALC NG BPIRIATA RIS S B,

stan signal that is a er radios, establish synchronizati

iR e fadion kiouakthe @t thisstandarasionalchtis sterfarshd power

signal, however, requires an allocation of transmission bandwidth and limits
coRsutpaBHity aeducing 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 synchronize with each other
prior to communicating data. Communications systems that have a central controller, such as
a base radio station that transmits a standard signal that is available to other radios, establish

synchronization with other radios through the use of this standard signal. This standard

signal, however, requires an allocation of transmission bandwidth and limits the flexibility of
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1 CE11253J1230 communications between and/or among remote radio
equipment. Wireless transceivers that operate in systems that do not have a
central controller are required to synchronize with each other at the start of
each transmission. This synchronization processing is often consurk&d1#ag230
and power and is therefore ill-suited to half-duplex communications system
where the 5 transmitting wireless transceiver frequently alternates among the

cUMTRIRRSHARSEIVESS MRE0 iﬁ{oﬁg'FErﬁB‘fé’Pd&‘Fo%‘\B?HéHFaWﬂéleérﬂ%%%R/é%s that

need exists to overcome the problems with the prior art as discussed above.
ofa ALy sdriRen\RitamaiR Aeeridinariedierexe repliiad eodyaginnaneabitheach
present invention, a wireless transceiver has a transmitter circuit for
otbstadilivlingra 6 shére quendysiop pEhicoynohustication procdssivithis sévnotensumes
transceiver. The first frequency hopped communications link is synchronized
titoecanidneofrvanaed Théheviroe sl saitest t vl fatisp | e semonmicalionsheysienaintadresthe
time synchronization to the time frame after transmission of the first
triresii By Hspe drasseriMsmilieeaibn 3 [RIRaESaIBaNg e WA Ash BanaceBEshksed
frequency hopped communications link between the wireless transceiver and

f%gofgtrﬁ%l%oﬂ’ RABEN/BICABMS of the wireless transcelver and the remote

transq_%lve][ transmits over t esecond fr d commum(l;atl ns link
3]nee exISts ovg &ome roﬁ ?\PE the prior ar discu sed
and the$econ requency hopp commu [ORLONS isal os HeRPoRize

3 \)ge time frame. 20 According to another aspect of the exemplary
embodiments, a method for communicating with a transceiver includes

establishing a first frequency hqpRed rFemmunicatigas link between a
wireless transceiver and a remote transceiver. The first
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 transceiver and the remote transceiver. One of the wireless transceiver
and the remote transceiver transmits over the second frequency hopped communications link
and the second frequency hopped communications link is also synchronized to the time
frame.
According to another aspect of the exemplary embodiments, a method for
communicating with a transceiver includes establishing a first frequency hopped

communications link between a wireless transceiver and a remote transceiver. The first

frequency hopped communications link is synchronized to a time frame. The method also
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frequency hopped communications link is synchronized to a time frame. The
method also 2 CE11253J1230 includes maintaining time synchronization to
the time frame after transmission of the first frequency hopped
communications link ceases. The method also includes establishing-&11253J1230
second frequency hopped communications link between the wireless
transceiver and the remote transceiver. The second frequency hopped

irfeAIRER YRUGRERANT I dSSoheArSHREREANE aek BiR R RMGdramRsiEin of the first

Description of the Drawings FIG. 1 is a physical configuration of users of two

frad(RIRSS HEpPSERYBFSUARRE MY Ainkexaraplashemtadimens ahtnrigresablishing a
invention. FIG. 2 is a portion of an RF frequency hopping sequence for an

sezpat fleqyerty-H6pk0 signmuaiasarseniy mmesnbtrdiméntest thangpresentnd the
invention. FIG. 3 is a block diagram of the electronic circuitry of a wireless
renz0ie deiveseissris Ths eectyddrequent)phappechtoouiraeatohthiénfsrie séaet sywemoinized
FIG. 4 is an exemplary processing flow diagram for a first communications
tqie H8esfryBeformed by an exemplary embodiment of the present invention.
15 FIG. 5 is an exemplary processing flow diagram for a second

communications link as SE{&FSFRRECHPEHE AN embodiment of the

present inyention. Detailed Description The present inyention, according to a
profohiG drimMER, SORHEUTAAE irbBrEhn R LS o Ao SR

eX &%ﬂ I&ﬁlﬁﬁﬂgﬁoﬁ%ﬁg&%%ﬁﬂ s a voice and data 20 capable

wir Ste one, that maintains RF link synchronization after a

transgigSsio s by PRGoRT N EnlTRP SEEIUERS A HIHI SRR BN SR CENSMplary FH-SS
transmitting. This operation allows a
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.
FIG. 5 is an exemplary processing flow diagram for a second communications link as
is performed by an exemplary embodiment of the present invention.
Detailed Description
The present invention, according to a preferred embodiment, overcomes problems
with the prior art by providing a half duplex wireless transceiver, such as a voice and data
capable wireless telephone, that maintains RF link synchronization after a transmission by
one of the transceivers and while no transceiver is transmitting. This operation allows a

wireless transceiver to begin transmitting with a transmission link request conveyed in a

regular data packet that is directly transmitted using the time frame of the previously
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wireless transceiver to begin transmitting with a transmission link request
conveyed in a regular data packet that is directly transmitted using the time
frame of the previously 3 CE11253J1230 terminated FH-SS transmission.
The wireless transceivers of the exemplary embodiment retain tranSkhii&idihe30
frequency time frame synchronization for a period after the last transmission
in order to facilitate direct, and therefore relatively rapid, transmission of a

e AR PALIf LRAMSSIRACKEL- wirdI PRYFIEREGORUO FHORLRD AR SRS Bfment

two wireless transceivers used by an exemplary embodiment of the present
rdfVieniaRs digatrateddnc | @md. Tripdhysitabrigiidaureiion peindreesiyast
users who each have a wireless transceiver, wireless transceiver A 102 and
travisalzsivtramscedvan Bat Ddatd idréetp amsetsevsorthadativa el egid transodbsés td a
communicate with each other, or with other users (not shown). Although two
trageméssigndreksleovest ippckisd. example to improve clarity of explanation, these
embodiments operate in is to be understood that the features of these

embatiifiefsisahisenbigeraiennleAvionpiEntS With WLALRSe LRANSPSIVEFe YRREIBY AN

transceivers of this exemplary embodiment utilize half duplex

XSTRIN RERRHETRE (P SRR TR B HERREOR iGics, <R gbysical

(Jiesa IaReThier A 100 o wieless tanochier B 104, ianemits a2 ghvan

wireless transcelvere[r nsmlt%, %hé‘”&‘ €r receives or
trgﬁ&gf S,&ml ”%Hl?’Wﬁéfé’éa f{r%FEc%%w%r wk{.glgﬁetr@vrbsq%}%grué@ tItﬂ‘ease wireless
exemplary embodiment, a user begins transmitting a signal from a wireless

trHROSRBNGH BYnRIRRRIAG Rith Ut bitvel 2k Wit dehétuikers, GbnéRdin) h&ifmbdgh two

button used on conventional walkie-talkie devices. When a user of a wireless
usepngeaVeNWIs RS deafadictd ARpILRS d1s6Ty BiexisaTaabinthed®anibolRfRnts operate

transceiver, such as the user of wireless transceiver A 102, presses the PTT

irbisttorbe understood that the features of these embodiments also operate in environments
with multiple users. The wireless transceivers of this exemplary embodiment utilize half
duplex communications so that only one wireless communication device, such as wireless
transceiver A 102 or wireless transceiver B 104, transmits at a given time. When one
wireless transceiver transmits, the other receives or searches for a transmission from another
wireless transceiver. In the exemplary embodiment, a user begins transmitting a signal from
a wireless transceiver by pressing a “Push-To-Talk” (PTT) button, similar to the PTT button
used on conventional walkie-talkie devices.

When a user of a wireless transceiver wishes to talk to another user, the user of the
wireless transceiver, such as the user of wireless transceiver A 102, presses the PTT button
on the device. Upon pressing the PTT button on wireless transceiver A 102, wireless

transceiver A 102 begins transmitting a first communications link 106, which is received by

wireless transceiver B 104. When the user of wireless transceiver A 102 stops talking, the
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on the device. Upon pressing the PTT button on wireless transceiver A 102,
wireless transceiver A 102 begins transmitting a first communications link

106, which is received by wireless transceiver B 104. When the user of
wireless transceiver A 102 stops talking, the 4 CE11253J1230 usefftléases0
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

uder Yapsu sl dbe, HeRbPTWMIRILHR FrAERIMEIRAHANIRSS8S 18 ANibling

button 314 of wireless transceiver B 104 to start a second communications

tHinksdOF. Wirte desedationsh thacremmitan @ BIRONIMSBES 15 PaHeFaIePE talk, the
receiver being considered or discussed is referred to as communicating with

user refmotel dsananstvirer A rein plessanbedivar hotthmsatanteslindesstiegkess/er B 104
transceiver with which the wireless receiver under consideration is

tacgiannasesoad sg BT oalinne iskatfothel pitbs desdnpéertiohthgitzemn IFne qguendiynents,
Hopped Spread Spectrum (FH-SS) signal. FH-SS signals are transmitted at

a yuhilesre fRSLY e brIBa CONSIdRIGraG Jisaessed OsvigFr bRl tarsrCRINSLS SRl With a
energy that are transmitted at a specified RF frequency for a specified time

reSRHBd 8L LS A ANETEN tF AR R teRIEH Aot Hakqely gpvith which

another relativelx sdﬁort Regod of time. ReceiV(tars used to receive FH-SS
thewweI esg fecelver Under cons] er:il(tl DI communicating. -
signals-are configured 10 “track the frequency ogplng sequence of the

FH'SEn%%‘ﬁ%e?ﬂstEPMQ%r%&%HPH%R{BR‘?#Niz%eg‘%‘?ﬁﬂer% e@g@%&%ﬁ%&& &fectrum

frequencies used for transmission and the time of trans on eac

(HIRAdPRNE IFNSS3IY GRlSarRRAEHRHERY §{y§t€r’é’ldérm%dj§é%§ié?{&é35f RF frequency

transmissions at each frequency is typically constant and the sequence of

withr SrysSRYaSioR K egUBNeiRsds tBaNeEineNaed € wedpddisell er-Rafilenty for a
sequences that are defined within all devices used to communicate with that

st Defferdott. RRdiaiAsSBisgion & elopuners satpdemncasithenickgoeayy dorraather
not overlap, are sometimes used by FH-SS systems to allow multiple

reletivelpeslaortpeygod of time. Receivers used to receive FH-SS signals are configured to
track the frequency hopping sequence of the FH-SS signal so that the signal is properly
received. The sequence of RF frequencies used for transmission and the time of transmission
on each frequency is generally set for a particular system. The duration of transmissions at
each frequency is typically constant and the sequence of RF transmission frequencies is
generally one of several pseudo-random sequences that are defined within all devices used to
communicate with that system. Different RF transmission frequency sequences, which may
or may not overlap, are sometimes used by FH-SS systems to allow multiple “channels” to be
simultaneously used by wireless transceivers that belong to the 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
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20 simultaneously used by wireless transceivers that belong to the 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 hoppifg11253J1230
sequence shows a sequence of five transmission frequencies. The 5
CE11253J1230 horizontal scale shows progressing time and the vertical

hSRARNAGHCRARINGERETERAHE RS tHOUENR SR AE RRIIGRE fdiicy

transmission segment 226 iS shown to be transmitted during time duration A
fotOthit BeABNCY PHAIL . nftar. transmigstemMhitdRAirstghans PresivnsEeament be
226 at frequency A 212, a second transmission 228 is shown during 5 time
trduraited BUZiDg atrisetyustivcy A52024t Aliqudnaygadsaiomhétiharsedesioh of the first
transmission segment 228 at frequency G 224, a third transmission 230 is
trahgnissid0 agnienie 236 rattitiaaCerep 6Ral e quesnoydDr2nBnigsier 22thinshssiondofing
the third transmission segment 230 at frequency D 218, a fourth
tifpgrifdeioR 292 & SFRIANG gadme disFaliant it &f fEaesesrryl frapsmission
After transmission of the fourth transmissjon segment 232 at frequency F
segpent fithd &Y ?Péﬁ@?%i&i%"’@ﬂ‘|Edsti‘ﬁ‘ﬂﬁm'Bsdﬁfha%ﬁnllsesﬁﬁ%iglr‘f'ﬁgzti@ea%/“ra“0” c
AW BELS He RE ajsmission reflyentyseguence then contijuss,
in a like'manner. FH-SS systems typically” use a RF transmission frequency

f%ﬁ%ﬁgg dé_’ﬁé{]‘a% m{hﬁﬂﬁﬂ%ﬂ%"z‘i‘ﬁs @Bﬁﬁ\tﬁﬁfﬁgﬁm a%%ﬂfbﬂ@%dg at fre%u.ency

e RF frequency sequence versus time, such as is illustrated in

Fibeexerap AN s IERBIARC YOURRRIAS SRIBNEE MR A TR ES RiANEER el fif

the transmit frequency of the FH- SS system in which the wireless transceiver
trafissisied3d he exanmplanirgnibasimeaisriransnt aexegabsaiogitg withiRe RF

each transmission segment. Each time segment is referred to as a slot and
tresschisioh i fratneeecsesaglange then continues in a like manner. FH-SS systems typically
use a RF transmission frequency sequence with a finite length and that repeats after the
sequence is completed.

The RF frequency sequence versus time, such as is illustrated in the exemplary
frequency hopping sequence 200, defines a time frame for the transmit frequency of the FH-
SS system in which the wireless transceiver 102 is used.

The exemplary embodiments transmit several data bits within 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.
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embodiment conveys multiple data bits. Voice communications between
wireless 20 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 byte$E11253J1230
facilitates transmission of a transmission request data packet, as is

described below. 6 CE11253J1230 FH-SS systems use various techniques

10 Sy RGN QRS RE Vb‘?f&ﬁ‘?&&ﬂﬂ%ﬁ?eé’"ﬂ&*k%@n?dﬁrﬁ%ﬁ@asm%efeéaﬂ?&g with the

receivers aré not expected to be synchronized to a transmitter in the

FEXSSRAARRIBD OAIRRANEEfiRE RresRbkIpLeRtan, theylansmideiehthensmitter in
wireless transmission device transmits a synchronization sequence at the

tHeegiempuef kmb@hismissidnthd AscatneXaveptinthenexeanphaitieeabatiéneitdess
transmit a three RF frequency transmission sequence as an initial

trepsiolseinm Zativa satpIEscesyitehr tnizayerchrgutnetidihedpginmde ofdtssinaitseussion.
when the receiver is not expected to be synchronized to the FH-SS time

AR M XD eR <Life IRy SRR HBHIED LS SEL tAr EWeR R SFRIUNEY densatigaion
start of a transmission, as is performed by conventional FH-SS systems.

SRYPRICEh % eURiVRILAbF S RAHASIARy 1B Bodlfrent8e RYBERINBRFAR offdushCe

the three synchronization .frequencies, the receiver then begin ventignal
e N e R o e S SR D B B R a0 e

REEAVERGH MaLiRERTNGS tB‘%rtﬁéE‘é YeLSmARcRRAp '&%{&é{ Ih‘eegﬁﬁﬁ%?’ Sr%r‘lﬂﬁﬁi&%n,

continue to receive the synchronization sequence at the subsequen

ad RAEAGIRRAIRG TRERMRIOABIHNSSE SRAFRINGIY ARy HERIRBI Ot 8 hptary

the receiver does receive a complete 15 synchronization sequence, which
e@NtRIEeND deteceMRiR) i enslotstie theexait e et Faditentibsthieewitlessthen

transceiver transmits an acknowledgement signal to the transmitting wireless

bécams cernwenaonth kresgsphidhin gywiteleg storams desyesroaginpardiranttiticec FH-SS RF
frequency sequence that is defined for that system and channel. If the receiver does not
continue to receive the synchronization sequence at the subsequent frequencies, the receiver
returns to searching for a synchronization signal. If the receiver does receive a complete
synchronization sequence, which extends over several time slots in the exemplary
embodiment, the wireless transceiver transmits an acknowledgement signal 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
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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 20 time spans with no RF transmission by any
wireless transceiver and where different wireless transceivers begifE11253J1230
transmission on a fairly frequent basis. In addition to initial synchronization
using the initial synchronization sequence described above, the processing

iR SHRMPIAN GTRRECARERS .08 RrRSEHHENEAYRAd St aritdddPof the

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

FHasIsBiRaI Aasdeied Frhis Sesignpk hnsweasetlatiis, tephnifd e Mikensstarting of a

relatively rapid and efficient starting of a transmission over an FH-SS link by
trefidmistion wieelassH-@ssibekvsr dhbdnias tiveltsansmitievdantiitepsakieomansmitter in
transmission as well as by a wireless transceiver that was the receiver in the
tt® ieeitly teasseidsitananvissicn. bljhe wieless|dapseaieydimenesftithgqoedenin the
invention transmits multiple digital signals during each frequency hop time
resRsttlyr FRRERARBNSSEMbodiments utilize a Frequency Shift Keying (FSK)
modulation scheme that uses conventional technigques to sometimes transmit

multigIBEtSE B % GRS TH GRS RS R B Y Ebtta gt glgnals

different 10 numbers of. transmitted bits per symbol depending upon the .
o AR IR BT 0 SRy AR RN oy s
phifeInlk i ot dc e s LS
il RIpIEN e M tBRNORIS RS YEPRBbI USehelaiRembiah 2gntigtirRAL VOies diftRent
is transmitted with three bits per symbol. 15 An electrical block diagram 300
n@hBeydisHesssranss e hd0L abds dgredigaibaxerplashepHassd tnenhahikeon.

present invention is illustrated in FIG. 3. The wireless
For example, a system identification preamble is transmitted using one bit per symbol. A
symbol synchronization signal, a caller ID packet and message acknowledgement
transmissions are transmitted with two bits per 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 306 and the receive circuit 308. Embodiments of the present invention may
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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 20 and not do ®etk2SpHé30
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

it S hANSHEMEIOROMINCRARS A UANSTBIAR CRIYE MBI eOifCoRILED ifeice

antenna 110 between the transmit circuit 306 and the receive circuit 308.

cmkpdirapitpRidneaigsaionveripadvaade G 1desidd LAZ0 ulinetedealf duplex

transmit circuit 306 and receive circuit 308 that share components in order to
coathugdcatiusts & zteaatdljppuwesieonsompiientsAetadeantagenaf aevieasvih&dnctions
utilize half duplex communications is the ability to share components
Whéthwesu tir inrechictéondinsizsiveeighicaiheosivhich results in reduction in size,
weight and cost. 5 The transmit circuit 306 accepts audio and/or data input
that alleivsaripuit 6T odicd0anererte Al ithaniéorodsta inpdu e @l thut of voice
transmitted RF for transmission out of the wireless transceiver. The receive

RGHRLIPHEBSNG R Ay ML AN A5G HR HEREHRuR o T ARG Qv ah the

audio and/or.data tl%the user ar ot?% eviciatrl tis conn cted(}}) trae
wireless transceiver. eceive circul sunifarly nas an audio andjop 8ta output to
wireless tranisceiver. Voice communications in’the exemplary embodimen

pfﬁxﬁa%e{ﬁgrﬂ&%ﬂxé’%%%i‘ai%mﬁm%é{f&iﬁS ﬂ%ﬂ@éﬁ BRa AR RIIInG.ihe g&gﬁg?éhte{é’&% the

at represents those voice signals. The wireless transceiver 10

WiERBRIAN GIVROAUBRECHNAR S AR I HHIEERRABIal NG ERBHRIR R s bR by

exemplary embodiment is a programmable processor that performs control

digingtionforesagiakeshwitandng tireaas Siag-P bt tRieSprisinvemen ascwal .
other control, data processing and signal processing that is required by the

wirel&8® traredessitranstOiRed 507 lné tiiaegemp Erg eimBab meet éncku discal i8I en302.

the transmit/receive switch 310 are
The controller 302 of the exemplary embodiment is a programmable processor that performs
control functions associated with the processing 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
memory devices, to store the sequence of RF frequency values used by the FH-SS system.
This PROM is then read by the controller 302 of the exemplary embodiment to determine the

RF frequency values to command to the transmit circuit 306 or the receive circuit 308. The

wireless transceiver 102 also includes an internal clock 312 that is used, for example, to
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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 embodiffdAgiEes0
Programmable Read Only Memory (PROM), such a FLASH 20 memory
devices, to store the sequence of RF frequency values used by the FH-SS

ARy ddiD MM WitherRad Oy iBeEAMEN S0 b tzﬁﬁe%@mar&elved or

embodlment to determine the RF frequency values to command to the
RS ey Sighapr the receive circuit 308. The wireless transceiver 102
also includes an internal clock 312 that is used, for example, to 9
CE11Pm3dir2R6s tremsutauersyorbf anezaxtonplatiheenbddiBEnsaalieirsa osd-Tarmelk
in the absence of a received or transmitted FH-SS signal. The wireless
(Riansweiek 3102 TetRé Bxeitopldiy #nthoelameritiyelnbedmePuispressendll a user of
(PTT) switch 314. The PTT switch 314 in the exemplary embodiment is
theraderlephyranerabrepfl82thie VRN asPaSIASERNGBNSED? iFp s¥der teceivgie:  The PTT
transmission to other receivers. The PTT switch 314 of the exemplary

S o3k i GRTRRIAK ATRAMNSNE REYiFSAA BRI CRe 68Hff§U?és°’?ﬁeWh'Ch

nsmlt %II‘CUI'[S 3(¥6 the trg&;s it/receive switch 3 ? ﬁlr}ﬂ ce|ve circuits
%rg transmit circu ts trans EE{recelve Switc ﬁ1 e Circuits
BYGER iNer FeBN & SRS epen g Upon the positi e

316N eifr PGl ae&%qgaﬁﬁm% éH%J"nco? [&?&Hdl‘ﬁ% O’E&% Eembﬁ%m%‘%‘i‘ss‘iﬂﬂ&h

communlcate ta via e tran missi Ircuit ese other

FGREROKHME B R PR AHTI MR 1R GRBHAHBbdRRentSMABMAPAIEate data via

processing flow diagram 400 for establishing a first communications link as
tHe paréarnasash Rt 88eMpHee edIathimeiihohtherGrrBENSi NENEROti® controller

illustrated in FIG. 4. The processing in this exemplary RF communications

3faw beings by monitoring, at

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
synchronization signal. If a signal is received on one of these frequencies, the processing
continues by determining, at step 404, if the remainder of the synchronization transmission
that is transmitted by the transmitter is beginning a transmission. The exemplary
embodiment transmits a synchronization transmission that includes a preamble pattern and a

symbol synchronization patterns. The preamble pattern identifies the transmission as a

synchronization signal and the symbol and frame synchronization pattern is used to facilitate
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15 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 synchronization signal. If a signafisl1253J1230
received on one of these frequencies, the processing continues by
determining, at step 404, if the remainder of the synchronization transmission

trg&ﬁlﬂ%éﬁ HRARSEYHBEI DYe fARSIBEL 1S\RRAIBAIGh raNFMHESIAndHi8nization

exemplary embodiment transmits a synchronization transmission that

triMEHEEIDR RrepMalecPARAN ARdifedYIMDRFSIHISIALL BIZ MIORRARAAS efibdiment
preamble pattern identifies the transmission as a synchronization signal and

cohersgsibp darehiisine slysteprevbziftite ppstetor isasgeekiodfaaitatd-Td Talk (PTT)
CE11253J1230 transmitted data symbol and frame clock synchronization. If

bttersyniéhtfeniorgtiatar thanolisiensed et Blidcbsunlyécdiveproteesimmeeissagio
of the exemplary embodiment continues by determining, at step 406, if the

MepEPeAlT: RbHPrAeSarthayPeSRZALIPAIRITISSiIBItton. If the operator has not
pressed the PTT button 314, the processmgq returns to 5 monijtoring, at step

402, fér%é%ﬁ?&fﬁ%lbﬁrﬁ%ﬂ%ﬁlggudﬁaﬁf PTRURRO N2 aldF? 25T

rocgsqr?termr{ r%jego have o, & |veg0.}he Pa2 ﬁgﬁigé’%gogﬂp lt'rans ission.  An
POSREN 8 a(f 4(?7/ & aglghowleaﬁemenfaﬂansmlssi g\ '

aﬂ?gﬁ 2 émgfﬂ IEMSW%H 'I?szparﬂéﬁl 'ﬁ%ﬁﬁg&?ﬁ?ﬂﬁ?& raegﬁpﬁr% Bation transmission

Ization transmission to not itter that a receliver Is

tPYRURP el HERAARESSHE NRELBGEING R ileh RIOCERSINBLRLSTHRP MaS difhdSthe

performed to receive a transmission. The receive processing of the

pERXESHIRLRMt erRPAgBMBA! i pliRes diaekingiy Lomentanal meanrseiegritessng
signal being received. When the transmitter is ending its transmission, it

ofrtesmrés @asyopmbatienaniaindl cessescikiag s byissiovenfitienl tmedns b FterSSasgnal
ceased transmitting a signal, the receive

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 maintaining, at step 418, synchronization to the time frame of the
previously transmitted signal. The exemplary embodiment maintains synchronization
through the use of an internal clock within the wireless transceiver. The exemplary
embodiment maintains time synchronization for six seconds after the transmission of the FH-
SS signal ceases in order to facilitate the same or the other wireless transceiver beginning
transmission.

If it was determined that the operator had pressed the PTT button 314 of the wireless

transceiver 102, the processing continues by beginning, at step 410, transmission processing.

The transmission processing of the exemplary embodiment follows conventional FH-SS
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processing within this wireless transceiver 102 ceases and the processing of
the exemplary 15 embodiment continues by maintaining, at step 418,
synchronization to the time frame of the previously transmitted signal. The
exemplary embodiment maintains synchronization through the use@#1aA53J1230
internal clock within the wireless transceiver. The exemplary embodiment
maintains time synchronization for six seconds after the transmission of the

trifdmiesi o PSS EATRSCHh LRS! 1RitAFHHAS TG RAIS Q6N ANREVERIARRing the

transceiver beginning 20 transmission. If it was determined that the operator

chipéhprasssy thgamEr intamidd 4o fhe mir les otiarfseiVRIitidiZalide of the RF
processing continues by beginning, at step 410, transmission processing.

traipenissing nissiins J06) cegsingtafitetexeanplsicgiemdeqoénve ntho Idvekess transceiver
conventional FH-SS 11 CE11253J1230 transmission processing

1e&ctaficthes exaimalamaneniisdioantrovessing iatlsties deterfoining deepidonrenft an
FH-SS "channel" on which to transmit and to perform initialization of the RF

aglanusrasmantiRian JoBn AreanqirdaeetyRs. trdhsinidelonwisgorne, gimal is not
wireless transceiver 102 of the exemplary embodiment monitars, at step

re£EH S PLLFERUISTHBRR P B b eTeR AP SidAar dFERH A rBhibRYdLeRAtion

If an.acknowl?d ement s"gnal is ot.reqeived, roaeﬁﬁien returns to ..
trangm: S1on, %% aﬁ%? d emenrl. sigpal. 1s recé)lve |%r?cessm continues by
monitoring, at step , 10t Feception-of a Synchrofization transnssion. It an

s@?ﬁ?ﬁygﬁ%@le&‘e&& '9na! is FRGRIAtithe %}r?&?&ﬁ?fb?i&r?”ﬁr_‘%‘ééo%lishe ith a

chronizZing, at step 412. Transmission synchronization is accomplishe

sYMERr SnisMGTFRARSFANGPNERASEYRRIR {8 BlalSyBiohi IRt dgRs DRehARRMRY, the

After synchronizing, the 10 processing continues by transmitting, at step 414,

pEBeEsHR eRMIndad d Piendasiefgaltictehannelser visitherfdatSsvdr assfig$iobhannels
The processing stops, at step 416, the RF transmission when user voice or

vi:ialaa_tFatnsm issomitsioom pleteyracessisigstapeddd stepldasetbé tRE fPansninstiom when
usse%?/c;?ce or data transmission is complete, as is signaled by release of the PTT button 314 in
the exemplary embodiment. The wireless transceivers of the exemplary embodiment transmit
an End-Of-Transmission indication when the user releases the PTT button 314 and
transmission is about to stop. After signal transmission by the wireless transceiver 102
ceases, or reception of a remotely transmitted RF signal ceases, the processing maintains, at
step 418, time synchronization with the FH-SS time frame of the previously received or
transmitted FH-SS signal. The exemplary embodiments of the present invention maintain
this synchronization through the use of an internal clock 312. The exemplary embodiments
of the present invention tune the RF receive circuit 308 to the frequency specified by the FH-

SS time frame and monitor for reception of a data signal that indicates a request to resume

communications with a second communications link.
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the exemplary embodiment. The wireless transceivers of the exemplary
embodiment transmit an End-Of-Transmission indication when the user
releases the PTT button 314 and 15 transmission is about to stop. After

signal transmission by the wireless transceiver 102 ceases, or receptioiagfg30
remotely transmitted RF signal ceases, the processing maintains, at step

418, time synchronization with the FH-SS time frame of the previously

receiygraQEnthy PHOEEs g hw Siagain 506 R SERmIRdNSIRRREIMPRIH ﬁ’LFﬁ@atio?s

present invention maintain this synchronization through the use of an interna

|ifkOEK i3 b rfohRe@XSMBl 3R APMIQ diMsdinedt of the PreseNiMIHOR tHOGIERR! in

RF receive circuit 308 to the frequency specified by the FH- SS time frame
FiBd Snoniter fwiretsse phianseeivaeddEe signdldhatemndlaatesndoeiuest td rdsupnesent
communications with a second communications link. 12 CE11253J1230 An
egx@isipieent proeEssinepiiod diasiehlisib 0 Gdemdstamisiningtiose iokafter completing
communications link as is performed by an exemplary embodiment of the
therererAtNG\IBA BBFN 38 AMUftkRedi shearuBicatin iR Sy MpiHaEENeAlItED i thdme
exemp_larty embodiment of the present establishment remains prepared to

SELABNERUPRAR R WO FHATSCkiBIS TSk SO UUFARRSS Y #hed HEHRRS dRove:

Tgesilon o the frst compunications nk by, majntaining, el sten 410, (e,
synchronizdtion to the time frame of t e first communicationsnk, as'is

ré ‘ﬁé&”r?a%do%%%ei\%gg 2%#%8%%%%9‘&%‘8%%%%@9&%@?FA&E}%{Q that had

etermines, at step It “request has been receive

b MENSHBRIOARIMENE WIRMAECIRRRLERRPCANAT Wik NREkiDRENHANFAMHIGion

and any wireless transceivers that were receiving that transmission 10

mAlAiaREhideeerehiaiaat anetPHisshihSativefftameshiedderminaiadn. If a
transmission. If a transmit request was received, the processing continues

trbysseindengesit wtep Bddyat) thekpowkssiggenhsigeal by heesdikpowlestgené, an
signal in the exemplary embodiment is a data

acknowledgment signal. The acknowledgment signal in the exemplary embodiment is a data

packet with a pre-defined content that acknowledges the transmit request and signals that the

wireless transceiver will begin to process data reception.

The wireless transceivers incorporating the exemplary embodiment of the present
invention operate their receiver circuits 308, so as to receive any transmission that is
communicated at the RF frequency specified by the FH-SS time frame of the previously
ceased transmission. Any wireless transceiver that has maintained synchronization to the
time frame of the previously ceased transmission is then able to transmit at the frequency
specified by that FH-SS time frame and other wireless transceivers that are maintaining time
synchronization with the FH-SS time frame and are tuning their receivers to the

corresponding frequency sequence will receive that transmission. These transmissions are

able to be either the transmission request or the acknowledgement message. The exemplary

13



10

15

20

packet with a pre-defined content that acknowledges the transmit request

and signals that the wireless transceiver will begin to process data reception.
15 The wireless transceivers incorporating the exemplary embodiment of the
present invention operate their receiver circuits 308, so as to receive=akp3J1230
transmission that is communicated at the RF frequency specified by the
FH-SS time frame of the previously ceased transmission. Any wireless

el BOSRRINET dhalchesarRiMAiRGsh YRR AZ AR @ thendins:mame AR quency

previously ceased transmission is then able to transmit at the frequency 20
ssdeerdtias) vethat frdduaf i R PiadnR RRAcethes radrale rRlicae SCRER% h1ak Pé6uest,
maintaining time synchronization with the FH-SS time frame and are tuning
witiefr iseoeiyers to diar acmesiacatiog keisency sequence will receive that
transmission. These transmissions are able to be either the transmission
requdéadrattymitckaioa sdygartemineddadeveTbreresesmyderihelocessing continues
CE11253J1230 embodiments of the present invention transmit a unique data
byrféeseranaing S RIFRA gl Eicyses 96 Eifemisleth & aRFceruri Ba ByepRsgied T T button
uence in order to indicate a transmission request, which is a request to

3R arCHRBrESkBh  CSHONY o RS Bt ST Rl AR £ te
pfiase heen gcelyed, the processing contiyes, & by determjning, af sig 504,

e user o € wireless Scelver nas press

piﬁ?&?&ﬁg thatuL el dES,rgg%gﬁééﬁg%ggé{?%ﬂ{‘rﬁa%sr’?ﬁerﬂe%%ﬁ?eﬂg MR R Femote

€ processing sen uest message as Is

trieReNRed RBRVRK IR RISESEIN S ERRRB AN TRORESiIRY SRMBESY Bdhsmitting, at

acknowledgement is received from the remote transceiver. If an
stagkpoyvigdaervend isoinariNeaethe MMacessing LaniivsesebyLaNTFMRENgeAipl&ty

step 510, data to be communicated. The wireless transceiver 102 of the
e@kedinpkntyceasad) adsreprilCeaspsnatistes Kl &estdbsaizsion Hansadeswilbegement
above. If an acknowledgement
IS not received or after the transmission has ceased, the processing continues by maintaining
time synchronization, at step 418.

If it was determined that the user did not press the PTT button 314, the processing
then determines, at step 514, if the extended synchronization period has expired. The
extended synchronization period in the exemplary embodiments is a predetermined time
duration 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
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IS not received or after the transmission has ceased, the processing
continues by maintaining time synchronization, at step 418. If it was
determined that the user did not press the PTT button 314, the processing
15 then determines, at step 514, if the extended synchronization pefietl#zd!230
expired. The extended synchronization period in the exemplary
embodiments is a predetermined time duration that extends past the time
RN S RESIHRECRAS AR ARSIRISSIOthe TBGRULBNYRRNRIREIANEANA has not
period is a time period that occurs after the transmission of the FH-SS signal
eXiAfe€ansprbasdisty rineWhichdrrasas)ver sy 4ne, axenspieRyaRdiment of
the present 20 invention maintain synchronization to the FH-SS time frame.
The dxrethepbdoyensodieteptoctdibires tiereXteagedsbilithtonizationr pestedvirkless
six seconds to allow for conventional walkie- talkie half-duplex
treoserivars catio rstrénshdtertensicdl dpadhedineation e riviceloststiotsainbne dhaiatain
CE11253J1230 to have expired, processing then stops. If the extended
tign eYROHRAUESIO KT hasenBudx pheamitiady itadsirgadinents of the present
maintaining, at step 418, time synchronization. In the above described

INyROLQBsHIZEha T 13bSSHANY Ml RRBRBISMOVESHARIBRY WifklaSsiVaRseeitsy is

2SiAnsIt r&%‘é&“f"t‘fﬁ%@%lto'??vt&ﬂh?n”ﬂ?et H‘e Jrelass ranscelvors MRINan Se of
HHESSyRArORIZaton With 2 previously traRshmte Ry B RlSdiments o

sdfe RS U HRBUAILE R tm&m ?ﬁﬁi%ég‘?t%"; ﬁ%]@ﬁ?&n‘é’#‘ﬁ?&jé‘ SCthat

wireless transceiver Is assigned to a subset ot time slots within the frequency

cOIRBRINGERPALRBER: AMMEXAMEBIS:RlieRHCRAD GSSIIRMBBLMEENHYSThERBnization

system that uses two wireless transceivers and that consecutively numbers

sepehcEHHSfhiseqaapreethienaisiotafienithe Rndafiéeis ol enbsationididsiots that
sequence. In this example, the initial transmitter is assigned to a first subset

aefttinasiotsthizred réntb aletgdn thaniive reahiend ldatstial teeetuere fisimiéarfesigned
initial receiver is similarly assigned

to a subset of time slots that are the odd number time slots in the time frame. This introduces

a maximum start of transmission delay of one time slot but obviates a need to resolve

collisions between simultaneously transmitted transmission requests.

The above description of the exemplary embodiment focused on voice
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.
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to a subset of time slots that are the odd number time slots in the time frame.
This introduces a maximum start of transmission delay of one time slot but
obviates a need to resolve collisions between simultaneously transmitted
transmission requests. 15 The above description of the exemplary CE11253J1230
embodiment focused on voice communications for ease of understanding.
The exemplary embodiment of the present invention that is described above

is als?@@%@g@@%ﬁ%@n%ﬁth@%@rﬁ RAREARLA TRAGYIEE P Sllow frequency

transceivers. These embodiments use data communications techniques that

héfBecOFreP BRE s ditidds b SSnavsHRERS WitomMUtate shatdunld@on that does

embodiments utilize the 20 structures and processing that are described

natbmegite faciiitatesipat swiithingilédweeamstavemithagandisogivinghdotessvier
the wireless transceivers over the course of data communications. 15

rafE 1TRS8anTBissiMhecguastraigasy @ititsovkienpiiyy shedprestoit ins/pretent invention
advantageously allow frequency hopped spread spectrum devices to

iscRRA RRchte K%ﬂﬁ%ﬁlﬂ@!@ﬂ%k@d?ﬁ%&?ﬁléaﬁ@h hert dbEankatirdeg penchronization
re-synchronjzation after wireless transceivers change transmitter and

U AIERHSRIP Y Al (PN X AR LR AR STOSRITAS O PAYRE o R TBIASS n  BR HRS OT

of thgTref\sen invention 5 is {ransmitted iq ttﬂe time duration of one fre uenc¥
periods ime hfat e frans |tﬁr trgmsmlt at he same Tredlency. nop sequence. he
op. In contrast, the synchrorization transmissSion of the exemplary

eié@ﬁ%‘?&/‘%ﬁ%ﬁﬂﬂa‘r{rﬂ‘?& tX"ﬁlﬁ? Hﬁ&ﬁéﬂiﬁ%&i{ﬂ?ﬁﬁéﬂﬁtéﬁ fPe%B_ﬁTc?éngtmﬁtWém

smitter transmits at the same frequency hop sequen

nfiBERRGRRY GMPUUIRRSHiSsia M AHIAINN dof GRED HanvMiied KRRUEHGYIons

of ninety (90) microseconds and a synchronization transmission that uses

tHaveryie Suab bme tateiiansdd thgrsfqredastsnestionsand rig aightndlO88Did
microseconds. Using the more rapid transmission request signal of the

trenenigsianyrequdso digneind foththex gredap tembeditcem diotivs gaesent invention allows for
more natural communications between two or more users since a user is able to begin
speaking more rapidly after pressing the PTT button 314 than if a full FH-SS synchronization
process was required for each start of transmission. The exemplary embodiments of the
present invention also allow 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
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more natural communications between two or more users since a user is able
to begin speaking more rapidly after pressing the PTT button 314 than if a

full FH-SS synchronization process was required for each start of
transmission. The exemplary embodiments of the 15 present inventidii @zy1230
allow operation of the wireless transceivers in the absence of a central
controller, such as a base station transmitter. These embodiments use the

AU R BRRETHICTS tuiRGE R AP MBIHERBIE dP RERRS ARE 1RNAIE LRI e a

communications performed by both wireless transceivers. The present
géR¥RINtRINEaH ApnirddizegishhaiEvaresipitaraprohm epmbinaiakial Bded and
hardware and software. A system according to an exemplary embodiment of
exbeutace sentrakveantionpea bateeabzedthatat canieakine cthéanbioisniesaebed herein.
computer system, or in a distributed fashion where different elements are
spreathagressntéwerdianteat alsnditembentgrliivrasyarmis) programgreduct, which
computer system - or other apparatus adapted for carrying out the methods

cargnoiges pHSg feateres eawblitsdtitfe FaplemenidirsuoTahg eI asls imeseriirsherein, and
hardware and software could be a general purpose computer system with a
W pUYBRh BRIt Rt 9%?1‘&?(6&?%‘16&8@&'%%%%8%&8‘?58% BRdgnomputer

computer sn}éstem such that it carr.ie?hout the methods described herein. The

rogra eal I_comput rogram_in esent context mean _any expression, in an
pp sent invention Can ng%%% em'bedaeoé In"a computer program product, y

Ianm He,%%é?ﬁﬁﬁ@étﬁ%,tw ge B‘?%r%ﬂ%@ﬂ@%; %eHgQJetB‘%Qﬁé‘é'%“s &Uﬂ? having an

methods erein, and which -w aded In a computer system -

iffoRRARIOR BRIEYsGHY tRSRBITRG RO FerforAmP WGt cRIAIFRRBHIIC AP frRBINUER after

program in the present confext mean any expression, in any language, code
eidticn@iabie , (¥ftAeSR I0fvingt Y Aips: e n6l QiR P abisH gy Sy sbEBRANRGI@ and b)

information processing capability to perform a particular function either
reghirenizityi@r aftedifferentmeateniddddimof the following a) conversion to another
language, code or, notation; and b)

Each computer 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.

Although specific embodiments of the invention have been disclosed, those having

ordinary skill in the art will understand that changes can be made to the specific embodiments
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reproduction in a different material form. Each computer 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 comput&F11253J1230
readable 15 medium. The computer readable medium may include
non-volatile memory, such as ROM, Flash memory, Disk drive memory,

whthtiR @8¥ardif ﬁgh?ﬁrﬁe{mﬂt%@GPtiﬁqﬁvéﬂﬂéHy1ﬁ1e°§€6’PéU&?rtH@%Hﬁﬁon is

may include, Tor example, volatile storage such as RAM, buffers, cache
nGRaBNBEY r@nGRAtVREe FIFEUIS . tha RpaifO enbbei eenrt) Uil readabtenmadigg the
may comprise computer readable information in a transitory state medium
aguetiocaischrinetemde hiny amiddt rsack Qppdivatoksnierdéftetiore Lot grabadiednts within
network or a wireless network, that allow a computer to read such computer
theesadablef thfopreseid mvantimugh specific embodiments of the invention have
been disclosed, those having ordinary skill in the art will understand that
chand¥®t it BENgthie to the specific embodiments 17 CE11253J1230
without departing from the spirit and scope of the invention. The scope of the
invention is not to be restricted, therefore, to the specific embodiments, and
it is intended that the appended claims cover any and all such applications,
modifications, and embodiments within the scope of the present invention. 5
What is claimed is: 18 CE11253J1230 CLAIMS 1. A method for
communicating with a transceiver, the method comprising:
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establishing a first frequency hopped communications link between a

wireless transceiver and a remote transceiver, one of which being an initiator
of the first frequency 5 hopped communications link, wherein the first
frequency hopped communications link is synchronized to a time fraRié25¢1230
by the initiator; maintaining time synchronization to the time frame set by the
initiator after transmission of the first frequency hopped communications link
ceases; and establishing a second fregyeqgydropped communications link
between the wireless 10 transceiver and the remote transceiver, wherein the

1second fi@RpereEAAPRRR SRV eaHeRENKHE SYBEIrenizatiythe time

frame set by the initiator; wherein establishing a second frequency hopped
comnestaidtatimgs irkt daoperise b @pdosmissimativha lirktswesicnwielesst and
a reception of an acknowledgement to the transmission request. 15 2. The

tramechivelr ander timg teotreleai dgndne refim tieh dettara fratiRiencf thiofifsé frequency

communications link comprises the first frequency hopped communications

happedconiBUHERHBRP AbkoYdifg ifoeadirst fTeanRaryiAaPREGTRMMANAGALIRNS link is

erformed in the 20 absence of a base station transmission. 4. The method

532{19@6?85@{8 TR Tammesihy miisiofaining is performed or a

predetermined tj[me E)eri%d. 19 CE%Ol%Se%JlZ’}SO 5. Tf‘be rtﬂgth

claim " WHEFSH e G

nchronization , '”%d according to
sfafﬁlsﬁlng a seconraefrequency%oppe

Itiator arter

tr&ﬁéﬂmﬁ@HHWﬁﬁ@?#E?‘fr&%ﬂsﬁt’Jmé?% ?’ééih%%ﬁ?cé(?o’ﬁ??ﬁw sgﬁ%@@ana_tﬂng a

transmit request on a requency hops within the time frame.
establishing a second frequency hopped communications link between the wireless

transceiver and the remote transceiver, wherein the second frequency hopped

communications link is synchronized to the time frame set by the initiator;

wherein establishing a second frequency hopped communications link comprises a

transmission of a transmission request and a reception of an acknowledgement to the

transmission request.

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

communications link comprises the first frequency hopped communications link.

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

absence of a base station transmission.

The method according to claim 1, wherein the maintaining is performed or a

predetermined time period.
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5 6. The method according to claim 5, wherein the first subset of frequency
hops comprise one of even numbered frequency hops within the time frame
and odd numbered frequency hops within the time frame. 7. A wireless
transceiver comprising: 10 a transmitter circuit for establishing a firsgE11253J1230
frequency hopped communications link with a remote transceiver, one of the
wireless transceiver and the remote transceiver being an initiator of the first
5 frequencyDRBRGELERIMPRARPD SRk hR'&RIIS i) lirgHeReyubiRpPed
communications link is Synchronized to a time frame set by the initiator; and a
hESFHAQURFRF dRi SRR R lisaetsy ReRIeR I ZaHRitR thardmriiig e apeiiy
the initiator after transmission of the first frequency hopped communications
rdinkteasesantesufifieniogaspsarichinaheidmeyflaopped communications
link between the wireless transceiver and the remote transceiver, wherein
one of the wireless transceiver and the remote transceiver is transmitting
over the second frequency 20 hopped communications link and wherein the
6secorlddradgiiedagoneppety dalmmaunieseinrietiictisubseiafbipmreacohgns errwrise
frame set by the initiator, wherein 20 CE11253J1230 the controller

OB M 5ER AL TG 8d B AHER DG IRATY I 4B AR RS MMk g requency

hgranﬁm]irssfoenti%e tgargsmission request and in response to a reception of an
a%inowpedgemen{ T the transmission request. 20a CE11253J1230 8. The
wireless transceiver according to claim 7, wherein the second frequency
hopped

7. A wireless transceiver comprising:

a transmitter circuit for establishing a first frequency hopped communications link
with a remote transceiver, one of the wireless transceiver and the remote transceiver being an
initiator of the first frequency hopped communications link, wherein the first frequency
hopped communications link is synchronized to a time frame set by the initiator; and

a controller for:

maintaining time synchronization to the time frame set by the initiator after
transmission of the first frequency hopped communications link ceases; and

establishing a second frequency hopped communications link between
the wireless transceiver and 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 set by the initiator, wherein
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communications link comprises the first frequency hopped communications
link. 9. The wireless transceiver according to claim 7, wherein the controller
maintains 5 time synchronization in the absence of a base station
transmission. 10. The wireless transceiver according to claim 7, whefdiF?#id230
controller maintains time synchronization to the time frame for a
predetermined time period after transmission of the first frequency hopped
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ing to

claim 7, wherein the controller establiShes the second frequency hopped
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transmit request on a subset of frequency hops within the time frame. 15 12.

tolthe tvemeldss dnangasiver according to claim 11, 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. 21
FAST SYNCHRONIZATION FOR HALF DUPLEX DIGITAL
COMMUNICATIONS ABSTRACT OF THE DISCLOSURE Half duplex,
Frequency Hopped-Spread Spectrum wireless transceivers (102), operating
without a central controller, maintain time synchronization with the frequency
hopping sequence for a period after transmission of a half duplex signal
ceases. The wireless transceiver (102) operates their receivers (308)
according to the RF frequency hopping sequence and schedule (200). The
wireless transceiver (102) is then able to send a short transmission request
to signal that it will start transmitting on the Frequency Hopping
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schedule (200) of the previously ceased transmission. A wireless transceiver
(102) that was either the original transmitter or the original receiver is able to
transmit this transmission request. A subset of time slots within the hopping
schedule (200) can be optionally assigned to the original transmitte¢f&Ag>3J1230
original receiver to obviate collisions of the transmit request transmissions
from both device at the same time.

8. The wireless transceiver according to claim 7, wherein the second frequency hopped

communications link comprises the first frequency hopped communications link.

0. The wireless transceiver according to claim 7, wherein the controller maintains

time synchronization in the absence of a base station transmission.

10.  The wireless transceiver according to claim 7, wherein the controller maintains time
synchronization to the time frame for a predetermined time period after transmission of the

first frequency hopped communications link ceases.

11.  The wireless transceiver according to claim 7, 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.

12.  The wireless transceiver according to claim 11, 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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