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- EeRIRRE NPT ers,
gs*x*go“j‘rﬁh?sis OTJOS nications equ en%. %§chr§

protocol. Accordingly, in cxder to communicate with both

PCT/ S&G2004/ 00010 Received 1 August/ 2005 - 1
W RELESS COVMUNI CATI ONS SYSTEM FI ELD OF THE | NVENTI ON

.5 The present.invention relates to a wirel ess

communi.cations systemand, in particular, to ®CT/SG2004/00010
wireless radio . communications system A ®ekdsvd1 August/ 2005

transceiver unit is also provided or use with the
system . 10 BACKGRQAUND OF | NVENTI ON Ener gency service
nmbers can commni%te w th each other using

nmenbe
- IRPR EQUTSATAINT CAf1Ons equi pment. Each menber of a

call group -has a radi o transcei ver which can be used

FIRL OF5TROMAMMTCHte with ot her menbers of that call

. group on the  sane radi o channel. Activating the

The psépebb-LnpnkiqnPIeptess (ip Acratrss ToEY ¥ el es a user

sydtemtdnanShigarsipeboh end wirtleselrpdepeak - t o each nenber

corfinidadionk adisexC hanpkilent thAhiseeivat iveét ys dlhe user can
prdvidiLRod QeOtiney v shaes. 20 speaking on the radio

channel when the PTT switch is not activated, thereby

BA&%Q&Mi&gIﬁ@yTﬁpeech transmtted by . ot her nenbers.
He

nce, a nenber can conmuni cate on a radi o channel by

transmtting speech and || ' o ni cations
Ee.ccfg%emgg:t'shé?n FTE L.ll'u‘.sctagg IwE]tng LQ:hi L%%p:n;S NEITber s
ener gency- servi ces 1.ncluding police, .

ca¥y PERMES R AN T e VI C EY B ot € ocal l ed to any
comgrupdipte SHEr GEMRTYTPETEalT SHEE E%f&hgré’ﬁ‘ér°§ﬁ) €y service
rhde

sans gadig chgptefler AR VREPE O CHRITRE, *33kd(F ed often a
swilichf @r e rHadB0 erapde af yaoq Nt P FRE)sPESFNEH cat i ons
th@redy GRedK (@ egoh Rmidbet)idR, thahaladtp, ckingpt-al , etc.), to

. ALEQRBLIRETAL theWi@i-adan, 1ibo¢n to exkayphabedsi re fi ghters:

spE4NTHE Bh kb Era@ib ahdrnéS Whémn ke PTT einiaanels wgi ng a first
acPiRLAS Olneafly PRbiwRgohiipesm 0ommdacet e on a second

- oehaOhGuehaAnafke US| Rgba SAC6aMnATaps 65 GCeddioAccor dingly,
-chk&egrﬂ}eérahgniQQ!MeG@I End/\hiﬁehﬁ@rto groups, It Is

co %@§a§:ﬁ&§é Lﬁn&ﬂ.ﬁ:ﬁé’d L t_ﬂ&dﬁéalﬁer.lst, i !céqubf‘ed appreci at ed
that this makes it difficult to nonitor

e ST bl m) baml VY sestaabh 501640001

" fire and ambulance services are often called to any given

emergency operation. Bach emergency service uses a
different radio channel, and indeed often a different
radlio frequency (RF) communicatlons protocol "(e.g. FM,

UHF, analog, digital, etc.), to communicate wherein, for

example, fire fightera communicate on a first radio

.channel using a first protocol and police officexs

communicate on a second radio channel using a second

. groups, it is necessary to carry two radlos. It will be

appreciated that this makes it difficult to monitor

IO
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requi red. SUMVARY OF I NVENTI ON 5 According to mngsG2004/00010 |
aspect of the present invention, there is piR¥vEdedAdgust/ 2005

W rel ess communi cati ons system conprising: a first

radi o transcei ver coffigured tg conmunicate on said

first radio channel and a second radio, 10 transceiver
oEBHEFHLPEH T8 RUTiAIcate on a second radi o -channel ;.
imgrqvief APPHRRERS {f FATEEFVer unit (BTU) configured to

communi cate with said first radio transceiver and a
STMERRINF IR EYNnfi gured to comuni cate with said second

radio 15 transceiver; a client transceiver unit (CTU)
Aceotfihg) e eghet @pecoPfid Patsendnvmtibrf | there dadi o channel
prétviied ad difdlest comadicatibnangoenvempaiathesai d first BTU,

and on asflirdt SERNEraniREve ehanpekd wba sai d second

© cokiddiiPatlel @NSERI YHlst ARk S Shddne1?Ons @CachdBFddiosai d CTU

xSRI O 85R6RAS Rl &dbe CRI & 1s880r rdals St speaker
chgﬁ[elc;nabl ing said user to listen to said first radio
chan

nel,with, A AL AJe2 3RS M) SREAKEES 0 enabling

sai d user, to l1sten to.sai.d second radi o channel 25.
ORPYH 3} 15 DT hET deftéfs,rL f%%??ﬁf:éﬁh‘bﬁﬂ R4 aasgcsoéltra to listen
BT conf EREhiER SPTBRECGR S5 §249 P 8 Second radi o
LrapRathEr™¢  concurrently. Preferably, said CTU conprises

a m cr GptdAet CIPRErRtBte VY 6"“3()”&%‘@?“%"0“% peak on '
cogmirdcdtier ot said firet ol akfrpelc MEmAetSfizghd  swit ching
ragbasarfsoeiven ol i sagd $ovay RBerantioensedddcsecert whi ch  of
reSfid GhinneStviandis eeand maath oraphegiivet sh&aptl user i s abl e
sdeonspeBk. 35 According to a further aspect of '

-t he- presebiv ke dibon, headset which carries a
first speaker for enabling sald user to listen to said
first radio channel, with one ear and a second speaker for
enabling said user to listen to said second radio channel
with the other ear, thereby enabling a user to listen to
communications on sald first and second radio channels

concurrently.

Preferably, sald CTU comprises a microphone to enable said
user to speak on said first and second radio chanmnels, and_
switching means for enabling said user to select on which
of said first and second radio channels ‘said user is able
to speak,

According to a further aspect of the present invention,
there is provided a client transceiver unit (CTU)
configured to communicate with a first base transceiver
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there is provided a client transceiver unit (CTU)
configured to communicate with a first base
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transcei ver- Anended Sheet | PEA/ AU PCT/ SG2004/ 00010

Received 1 August/ 2005 3 ~ unit (BTU) confi gupedisizro04/00010
communi cate with a first radio transceiver R&egye“@gﬂtgusﬂzoos
radi o channel and a second BTU configured to

conmuni cate with a sécond radio transcel ver on a

un%. C% iguregq:nngfxm?n§.c§t% vgit %'%n&dglgnf I gur ed tlo

t v radio chante an aec via said
IIBT‘ 3°& 'ﬁ”a%ﬁs nd ala lrst BTU, and said

copfgp¥ Yy "EWFWFé’deS %e(‘fﬁ?ﬁjﬁ?déﬁt"é“ #Pe4%™  second
°“rameb°"éhﬁﬁ’ﬁ‘él"hﬁ‘“515al d second radi o transcei ver and
10 sai €2SeEFhHeBY LS ErICIUCEBIPIIast it Hifeadset
£imaty iradj cacaprglt vipezlidefirpbradigabianetpidel dndiser to
saig stiest sTUisamdd first radi o channel with one ear and a
second ssyEeake beifngl conglvaidd g comiudidaseront srillj sten to
se3dr&R6 Whaniaahia £haneednd vddid traesceideerangar, t hereby
s288aRkda0pY) Shfiat@ul dofif@BirdgOa hBadz@BTHARIMGAL I ONS on sai d
el bd SheaBH FSRCAMChiLadLG chanaeh SscesaRCHIBENt | Y. BRI EF
f :.oTéthan:wmel\@ gaq é"\sﬂécﬁxﬁeéﬂegﬁere%}()dl ment ' .of
I nv?@ sgx.n tEn 1i,ster;]10t¥¥ pg{d squﬁ? E‘L&%dchaQXelway Of

i d
m\xﬁer e|°therpe§r' e sl e ST, T on: 025

EPHIFAFL9R RBVIET S ST e “éisss,echbérnrrﬁum cations system

CRFHTPRFIE- shows a fl ovvchart for registering a client
transceiver unit (CTU) in a wreless comrunications

BRIEF SPSAREPHTON| QFUPRAVENGEhows a fl owchart for registering

. a base transceiver unit (BTU) in a wreless

A pOEE¥HAC &ibodh®nt DY Sthe Mnv@& Lot eovSbehows a bl ock

dedbapedNbPfwap dETékampliall in relation to the

accompanying drawings, wherein:

Figure 1 shows an emergency operation;

Flgure 2 shows a wireless communications system;
Figure 3 shows a flowchart for registering a client
transceéiver unlt (CTU) in a wireless communications
system; '
Figure 4 shows a flowchart for registering a base
transceiver unit (BTU) in a wireless communications

system;

Figure 5 shows a block diagram of a CTU; and
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Amended Sheet | PEA/ AU PCT/ SG2004/ 00010 Received 1
August/ 2005 4 Figure 6 'shows a block diagramof a
. BTU.  DESCRI PTI ON OF PREFERRED EMBODI MENT 5 Accordi ng
to an enbodi nent of the present invention, there@cTi$®32004/00010
‘provided an energency operation as shown in ﬁe&WSIkugustJZOOS
Afirst radio network (i.e. call group) is formeé by
three firefighters- % communicating on a first radio
channel 4 wherein each firefighter.1l has a first
Figursi & SBPng PePTefF52500 R8BI i ng t wo- way .
conmuni cation with each nmenber of the first radio
DEICRIRBION, OFAPRFEERTE PR ™ et work is formed by two
police officers 3 conmunicating with one another on a
Aceegngl tb di ebeliiaemielof She Siragpns Eensder r 58A76
id pARSGRAI e emerG@ryedebatidher esbpwn ah Fdawre bper ati.ons
A CORNL0idadd Qbewdrd Xihavidalg geofp)r $& £60@damnd temeond radi o
£it-L AREGRE e EorfidBL cathr &by mpabkicng aasmainications with
whte_pginf éarcﬁtfié‘Mgﬁt?eQ‘QﬂQas raaﬁjlirgt_: &Q&:W)Ems&asa@ct [ YE| y.
600! %JaLﬁné BN A-RAUEALE Wit SlaSRedomaenineat i ons -
VT w&%. %eg ¥ SE8OYethBG: OPRLALLONS _
oo gea1a 9.[:.: 3 ccC dn?pal:t ng w}.ghaﬁecgﬁo\{:ﬁgr lcl:l;“at (CTU) I'S
ey PopiRe 85 F5°hd Chear. of fe_gperations coordinator 2
segfRf Faaie oifP r%d‘s&g WiErelessly” commini cate with a
605; pash- SEEPTAP SHCOMY “BHEE PF SRSTRPVEF “unit (BTU) 505.
he@inch a FREF 5600 585 5F§°"50‘E§ﬁf°e&r1”6°?ﬂ %i¢3l ly .25 connect
tegely srillimat samerdertiers BOE BESt1MEr®By*%681%bl i shing a
raftls edtwwoknuasreativetr-l i nk bet ween, for exanple, the
first BTU 500 and the first radio transceiver  600.

- pAheN 2CRRE GL B thtlet irsl saB tiStuni ¢dvdorfs pwtteaBTU 500 is -

06009 ting Wz 88l bl 0:ne CsPaLUiL Gt Eodthiidatéhe. fai eBtent adi O

el L 2NSCEI VA &RuPQQ. stShgHch adol §he et secenad BTU 505 is
ofeQ0f oHM 68kl farof QMEANNLE @bEi¥hdel dohei-apaang radi 0

o @K G&d Wi @Q@rst-rgﬁ) Grid s 40 %Q@k?ﬁm&ﬂ&eﬂper at1ons

wSQ0 N 0T el Brd LR, 885 14 QaGROY RLSALLARS1PN the first
and_second tagi o nefworks 32 gongyrrently, and speak

L0 Hetner & of POLH Le L hSL, 30l .gecond radio

*HEPRHEPRE AL 5N a7 ¥ et nat | vefif:gt o%groa{gri ng. the first 600

% & e BN PR FFE P 88 R VEF S BU5° A egendﬂent ly.

600. When connected in- this manmer, the first BTU 500 ia _

configured to communicate with the first radio transceiver

600. Similarly, the second BTU 505 is configured tp

communlcate with the second radio trangceiver 605.

The CTU 400 enables the operations coordinator 2 to listen
to conversatio.ns on the first and second radilo netwoxrks
concurrently, and speak to members of both the first and
second radio netwc;rké as an alternative to operating the

' first 600 and second radio transceivers 605 ihdependently.
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singl e channel node or dual channel node accordi ng to
the node of operation selected by the operation
coordinator 2. 5 Wen the single channel node |SPCT/SG2004/00010
sel ected, the operations coordinator 2 can IR@F@W*@“@SVZOM
either the first radso- channel 4 or the second radio
channel 5, via an internal speaker .402, and switch
ThEATEEN @actPertantfebithghensingts CRINDEORS oTset to t he
duhi rc3tnneadiode ehamals th thdhmodspef ap¢@ntenl0 coordi nator 2
sell&ctadlg dhe dpesit@bnd Gozeiregsssati on on the first radio
channel 4. That is, the first radio transceiver 600
Whe£ G8b L8818 PaRsf 10Mdb e fdiksteal atle opehagael 4 which is
cokmgamszsggn Qfetdel doh&reedM DR Micardale chbdngi BTU - 500.
tﬁQ%aQ&QuﬁadPJ Qfsmim1 @6 CGHla San\/\@xﬁ.férﬁﬁesﬁé%ﬁér sets the 15
40 §:Tan sw:.tcg betég eatcg Jhlg.%x %.e%gxg tﬂ@@&"@ 4thlgne| 5. The
oberaél ?nsstcrggl[ at%oﬁ |§era% Q. Speak into an
{ a

St nter iialf =i o tgtlvatlhng a first
copTRE 3. 2 ﬁalﬂ?liﬁ‘rﬁ S8 12 AR5 ST Phe"CTU 400 wi |1
firsforaly P9 ahsitt the pEEER B T he single channel
trgRi et YRS OO TIPSRV PP PhEPPFF WAt h B2l s pushed
4 Whiesh $shehegprasatd BhSC BEOTHI PRt B2 Yhej EinsE HTB; ng to the
500} rAgit anadetions Eheaeae ocaurs wHeprkhe feepFerathons

. cioomudicn aismen 2oithe alskend vaddpedknmeh 3-he first radio

channel 4. Speech is therefore transmtted 25 fromthe
ThguﬁeéfQQonsV.b@arﬁ:t}ﬁtcﬁ:} b SdanBafildo HpQara mskof & St radi o
1L ARE GREMBRoAR0L 4N RARLC bk MOk dingtD £1he fdshSdo-r adi 0
a2 RRRH! swflsch%ao @naltgg(&ﬁ 436 Qe ShOGEYr S When the user
Seémétttms s h 40¢nd gi,tglis SR adke. ghannel 5 and
is, ﬁtf;ﬂc i t&@ 4 fldeRla fleh oW 560,420, 30 An
coor inﬁpo S‘l:6eni o(i:gwi!rg‘tl ggiignchgzxqegrpal | eft

nme o\er er Ieft ear, an
té‘? QF“‘"‘ °°° Einﬁg" gff \gi a\p aR % nS over the :

f’ﬁé%lréd“r?g ele?fr g%ehedhéﬁ ‘QS?f%ﬁﬁﬁ%\Itr?ﬁsE‘?‘oﬁ one 414 can
£rgp (i@ (FEP | P81 yindhe FartoRtedt%e st 64 her* U 400, and
tqah@eéw we¥qsp?q}évetlﬁe to the first radio channel

4. An analogous process occurs when the user sets the CTU
400 to the second radio channel 5 and ‘then activates the
first PTT switch 420.

An external headset 411 comprising an external left
speaker 410 for placement over the users left ear, an
external right speakexr 412 for placement over the usexrs .
right ear and an external microphone 414 can alterna}:ively
be connected to the CTU 400, and thereby over-ride the
function of the internal speaker 402 and internal
microphone 404. In the single channel mod'e,,%the same audio
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function of the internal speaker 402 and internal
m crophone 404. in the single channel node,.,).the
same audi o Anended Sheet | PEA/ AU PCTI SG2004/ 00010
Recei ved 1 August) 2005 6 signal is repr oducethdmsGhm4/00010
external left and right speakers 410,412 whgReit&E1 August/ 2005
headset is connected to the CTU 400. The external
m crophone 414 is al so used to detect the speech of
the operations coordinator 2 as the internal 5
sifiGr OPBaReated thstndi Sabhat.1eFhen@pegmt i ons coor di nat or
spdaxedd 42b L48F RALL ¥R %o L8 119 Wolneck b £ 4@u0 't 0 Operate
20b N e QUAlrmENABLnAD US4 ARTa1isS ds€N, @Rb& tO listen to
cn REEER o tw%pi;la{fbks %‘39:&39&%?% EQ%Q sh0..channel s 4,5

t Jhe internal speaker 402. During
migrof’gonﬁs%\}h%yndt% ut| lisation of each channel is high,

hovvever there nmay be sinultaneous conversations
The, CRRTAELFRT BITIEHECE f SAU PAMTBETERA S IATHSd second
EBP P #9° CRafRFERESI™ {eh agred R 8 tie™Per at i ons
abie &P ditfikRRoo PPepsh lorstthentingt @ad Fetrdcdier sati ons at
cheppeds 4i h cphdugrently uba ithm internils sprgked é03-arl y
DugihgapdracfEovisnt heodbi@etionhef essht eranmdl headset 411 to
hi gl ehdgbie] Othean chat Iver eyl tenadob ecchegrsatdpay at | ons
ocER@fH BAtthE f2rdtOr 306 CUiineNtd ¥nd b&dopal haid he first
chbadl G, CIMARN Qlay 4ok fibOUGH dobiach&fst caxbpabal 2 speaker 20
1160120 do bBEn SefeAdclAdi &4 6haNngl emst hrough the right
si@&gtfgnnalt EP%%@_Eufkl JJ&%:;:SELL&QQ cEMeLDQ:Execonpr Ises a

4§Wt Iograndu&%réﬂ} rllg éj ﬂi channel
e_L a£| OQC[ ﬁoor di nator 2

exEs

operr%gons cci?r :.natf'cﬁ: 9 %b coPcurredntQ.Q

f”é%tt F {’ |°r’i’§mieﬁe fthrr°§?h BYr 8 ?’éﬁ?"lﬁ@ B can speak
410 pngl | FBe ASE T A CB2 Rk n ORI THEE vat | ng the

- SXEFERNAPET St ch 422, Pushing both the first and

second PTT switches 420, 422 concurrently, enables
The H’é"Udyﬂér%‘FF*%?ﬁsc%ié%"oFoﬁeﬁ%&doP“Zs‘F&c’e dAtdPFent |y speak
usg inpidiehduah echppned tmode g dfro teiramerel t2eand t he second
opeionscirendieht$, 2 lcpn speakt pmshe tEdrdtherd@dU 400, each
chirddl G Wliedns&gevaretg 600 £i:685PTTOMIYcha® anskagl e PTT
spSélhj bilRhe second radio channel 5 when activating the
pecond PTT switch 422. Pushing both the first and second

L PTT switches 420, 422 concurrently, enables the operations

coordinator 2 to concurrently speak on both the first
radio channel 4 and the second radioc channel 5. In
contrast to the CTU 400, each radio transceiver 600, - 605
only haa a s:.ngle PTT switch.

A3 the CTU 400 1g wirelessly connected to the BTUs 500,
505, the operations coordinator 2 can roam around and
communicate with members using the first and second radio
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.35 As the CTU 400 is wirelessly connected to the BTUs
500, 505, the operations coordinator '2 can roam
around and conmmunicate with nenbers using the first

and second radi o Anended Sheet | PEA/ AU '

. 00010
PCT/ SG2004100010 Received 1 August/ 2005 7p.n g %%?;{,2805
whil st only carrying_the CTU 400 and headset ﬂ

relatively heavy . confi hati on of BTUs-500, 505 and radio
nett&%%&i/ﬁ:r& 00,8035 &8 terd0do o aCiabfd4110hen a BTU
™ elahﬁ, LADOR e {dn0R SOHIEIY, 684 LAY Wibh the CTU
tragsdei erg 0, 60%J ggd %QQ%Q a§ e%l %mxt Oz MAEdY the

0 I'ons ¢oor di nat,or automatically

rm

s\%i“'té2 E§ Y W °°m?'ﬁ° té’f‘?JWiﬁ]bﬁfe %gélé%é EBZ) ar e back
IR 139 FPUPEhGR VAR AR OB AR °BHA qtnﬁ S Bmtn cation |ink
2. gThig. e B | SHEW L PO A TGRSt PHL FB PioEEss is
400n#ng BT §0ouAtRe PRk e ithaTRoe et &ttt SiPRig the ' wirel ess
thegehrgurdgntrioni ldak ileree-earsb 8900 bet ween the CTU 400

and up to two BTUs 500,505. This process involves an
A exehange o brodato napini pialiwunddreakepipose of
estsbiabhinghiHagwianlen it edmeearRohs| syakersbedoneen 15 t he
plekdd A0 aRdceneiu B Wo 390, b . soBm@echncannot be -
PRI Rve MR abekoveRss $dendohhbed0P 8AdBTUs 500, 505
pRELQY B L1811 8 S LE bl QP 0&RSS hSuCombat e. The
hrfleuSI;Jo Adogaﬁr&%e% §6%r ﬁegll-iucadigxgt%d a BTU 500, 505
con'mum.c te% e wee S % @%s SJoe &eg déo};(gl y. The

Fat rcesse | gur es 4 occur in
?%ﬂif"é’at °6‘rpzl%° Evén °CF t'I§TU pai r and i nvol ve t he

exohange of information between the CTU 400 and a BTU
TIHOERE 05 2 F1orel o tEInERFhAKTR P BEHhETU S8 3RY 298 are the

axepglioy rigt TIgHT 253 5P deS¥PREdrHA 7§€ for the CTU 400 and
eyl BRatEO0p 1508 sef o pigrioga] ynd @neur He CTU 400 i s

pswallighizd ©IiPB0CTUABTU R r sindninvalyeathe 2FRangs t 0 whet her
oM @fiftethatdpe batween tROATY400 ragdiss BFREIOADI(Ltshe CTU 400
hdn8sH=R004) L etdepd Nod bl kot bes theas@istaatBi search 206 is

pidebd sV BdRahinhe reat ikt ltev GO 480 By semsches for an
caypaddiahle BT BOQrbQde 1@ davaratoikdd) 208 by
dJc&@mnist hidd0ad RERD QHithet GQURS! ofe@itib8 Gostzat i On
%@ i ot € €3 4bYPINES 08! CEATLRd AGedel @ BTU

casg, 'a Q’F’b Eéarch 206 is activated wherein the CTU 400

searches for an avallable BTU 500,505 to ¢onnect with 208

by transmitting a periodic z;equest for reglstration

command. Step 210 involves determining if a BTU 500,505 is

found to connect with tkhe CIU 400.

Once the BTU 500,505 is switched on 300, a decision is
made 302 as to whether normal operation 304 or
registration of the BTU 500,505 is required. In the
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the BTU 500,505 is required. In the Anended She

| PEA/ AU PCT/ SG2004/ 00010 Recei ved 1 August/ o et 2003

| atter case, a BTU 500,505 in registration v\ﬁihA

nmonitor for a CTU 40Q request for regist ratl on conmand

308, The BTU 500,505 will listen to the CTU 400
labtadadeasta BBOH0,EWFC én 'reiietBELLS 0045051 ecei ves a
moh B et € OTU 300 egqwbt &bt orgizomardmd c&ib@ndt he CTU 400
30aNd rRTEFb 66,505 wiEX cheg @i ik ormrBdaoOsroafcast eps 212 and
3081 2nbLERESET ¥6 o5 rebkedb NG gttt sd-dent i fi ers and
reg St Ol oP3SRNMRA S0 f QRhe @ LBbILENIEG0bsENCT ypt ed
exgl?acﬁg{ qngr&nM‘on ]iq Ji!l qp AQQ@QQSIQIHV'@QP; 505 ther eby
1nS DL ;EL,%J D[ A0LS LabLan, g&g&sﬁs Ry, exchangi ng a

ass I's shared between .
%ggg %\6:% Q%ﬂ‘gecurggr)ébl Stration, the CTU 400 is

t her eby abl e to communi cate on, for exanple, the
The | Y (40P AFPFITNEMNRYS TP PRI ¥ 15 BTU 500.
reglSFEAAPT Proqaqe RETEFATTIRAA IPMERSY E2RERH  ur t her
papengird tthalt Lo Fhpredcieayesn oot o sBYN AT 505, wher eas
regirratiipn s thBTLP 300 lextiheseby caplstioatamppigeite 313, i S
onf, UfoR eGtaifle, tBdZtiasd rédie dhewriedt4 ata ghe glowess for the
BTE 6o S tsehdr BT UkHeScToe ubechn3dBler 2Be \Bhewrthér i S deci ded to
rel{HlQEd13K @rdcdsHiBRIEhE @géGlIALI €18, YAEAGESheOf t he
£1§@@9’.&d S&TQ:MSr@Esﬁﬁ%n%ée \Mlﬁh ik hﬁr:(;EUoffArOO _t he CTU

31200 aS8ar @&c:&&ronaﬁoé&aléoabéhe RIea0 8absk0  connect
enBiid B 216 transmtting a periodic request for 25

regi strati on command. Step 218 involves determning if
ecoq TU 5051 s _found orcronp%getltivm th the CTU
Whﬁlbdédws ECi‘?d ¢ § recel Ves a T St for
sepi G SRR REE 5650 e d st
408y Haﬁg‘é 4°?1f58F’FFﬁ‘F7 ofﬁr aﬁ as‘ff‘%‘ﬁﬁle 270 °87ad’ 31
coppash i ER \P2F \PY FIIBFHAFRE VRPEOF e At e fe” and 30 secret
reptE SNt PE Sortnd e SEEP LS APIRGTheeerimyif &8 *secur ed

second BTU 505 is found to connect with the CTU 400. Once
the BTU 505 receives a request for registration command
310, the CTU 400 and BTU 505 exchange information in steps
220 and 312 respectively, including unit identifiers and

nd BTU 505.

secret passwords for establishing the encrypted secured
link. The CTU 400 exits registration mode 222 if required, .
is turned off 224 and the reglgtration process for the CTU
400 is ended 226.,

A CTU 400.can thereby establish a secured link between the
filrst radio "networ.k and second radio network by .
registering with the first BTU 500 and the second BTU 505 !

X
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process for the CTU 400 is ended 226., 35 A CTU 400
can thereby establish a secured |ink between the
first radi o network and second radi o network by.PCT/SG2004/00010
registering with the first BTU 500 and the seBemiyed@Tgugust/2005
505 I f Anended Sheet = | PEA/ AU PCT/ SG004/ 00010 , '
dRegetirely br AugelSletsa200F ed @RPOES1IsVAIYDr Vi Ce versa.
rAbERE ish@mp Rt S trhaldr®N 0Bl RGOS Sndndc GAARlEL K the CTU
I'L%m{nie?:lsg r adl 0 '
GBARD Sl MU SLGON0LLADL Qe NANNG, 3 LNELEDY .
SEITHALEAT L WD 20). of the neindie SFVRe first
radi 0 network and second radi o RetWOTR 'r especti vel y.
o I cgi di agr ans, show gg the functional structure of the
AGFS i BFEs S0 5 sbtynat ataKbwe PHtM & es 5 and 6
YL IPLEFTV AP Y 05T RES b P miEsetifradifry required to 10
“PEAFTITRL e ache ot ee troaEesf ehveritanaleaied ks woul d be wel |
TRHGHN B af fheasofunskidnkbdlegksturelaibe weds woul d t he
kpewhtr guressdnoskilhde e shaeeti Bg wolmel wvigs | ous bl ocks to
teehplere rfor tingenvoiglceby CRMAMNbWwablarRs tsyst em 900.
iMienght 18 witelanadagniiSatibaeidtanabb [ Yorikhgt he CTU 400
tante BikibgodsS s&01 2ADL o 4TRRY FESREGLS srdd | S appar ent
55&1@55 mmﬁnpfre;ﬂggi_:s,f WQE'QB@JenP'tQQ\!‘ﬁaAP?? thQ ei t her
f%‘tion%ﬁ_rb‘igck@ wrel! i!nagithgé_'l (JQB:S gervA a.r Q:gl 83 r equency_ ( RF) .
planscei ver nmodule 450 is provi déd” 0t o transmit and
recei ve speech on channel’'s 4,5 using bl uetooth
signalin rofocal thereby providing the
Avﬁargg 5§e§-g %’%ﬁ"n‘{?ﬁ cté'f‘?s(fﬁi’ﬁrrﬂ?dbleet Pt PREVIETU 400 and
57 TEPeBTURRS BBP oSS SPETF Wy ePraie M -Ssidrg a' dual
PEIRERSTR ro Al bR ProteeriDEr s Brevpdidetheanal og audi o
VERHIPA CTPHYAREPE HeRk betrept dhoSEB 460 464 ©84, or the
BYC&d1%8 1% an Peving efrapOB o608, ai fiad engoddirgiecaderpul se coded
(7R8I 434 enrofRCh)alog gualo whingly Esm @reoed ded to a
misgrRioex 4p1,0 b anebe eraling kandeniee 6 (0CPbD) 1ntd52. The
a @PgiDal Ipehsertddell ploexiatidoh epcdCMighagNdicisch is, in
piiosided. for ®\toakRdx tx@ ofdaemdRlre LIRS 8 VE(chI(IUl € 450 for
452. The CPLD then multiplexes the PCM signal which is, in
turn, provided to the RF transceiver module 450 for

transmission.

© When receiving RF input, the CPLD 452 demultiplexss.the

digitized PCM stream from the RF transceiver module 450
into two digitized PCM streams, which are subsequently
provided to the dual CODEC 454 for deceding. The dual
CODEC 454 coverts the two digitized PCM signals into two
analog audioc signals which can be combined when driving
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aqtivRtich GF t&zzPT"-‘smm 64k nize

present invention could be similarly used for coordinating

30 transm ssion. when receiving RF input, the CPLD 452
denmul ti pl exes the digitized PCMstreamfromthe RF
transcei ver nodule 450 into two digitized PCM
streans, which are subsequently 35 provided to
dual CODEC 454 for decodi ng. The dual CODEC 45&&???004{?2882
coverts the two digitized PCMsignals'into t\%gcel
audi o signal s whi ch. gan be conbi ned when driving
Amended Sheet | PEAI AU PCT/ SG2004/ 00010 Received 1
thiRy gnistial 20@8ker- 40R0of tthe CTHt8¢ nAdtegptakely: 402 of the
tHST b4 @kl odAlatdionedany’s yan be [respepislvahaboeyidedli o sighal s
t£ @Re hety espeniht vedtyrmal opedkeds. 41 e wheft and ri ght
kb8 lkh&RBRKEES adddd ] indlthe i Brnat GipagiEdzed, t her eby
4@I S Shipi 8k Yt BNbAVDR &DaRREy Bnd02. An
LEdi8r o:405 WBY-PR PROYiddeth:t feardl kdx. the anal og
1o signal to drive the internal speaker 402. Each

e ,
%%%ﬁ’“ o hg%;gﬂ%g%o%g F“%rf&oi&%%es%“e??s?)?éb?g

ransge
utorm eve t e provided for

AWB’P?F&Fllf"?f‘ga?’ﬁ’ét’Teﬁ u‘*t:L aq8i s %rl°§nafin$% t he dual CODEC
DR} ZingAtheh {RRUE A AHBRE 0 THSot*e FBES i*3*%r ovi ded to
A balieay JenegeRen thEdedy ite% 1a pgorred 18 =FRP400 and BTUs
tISObRtEOH e fER oft FresETIAIY 3ndaPWsciInetst w2t 0 a mai ns
tiggppnyts € Perdngoredr Bpa gatns egalat or (LDO). 460 is
provided to regulate the supply voltage.for the
A \13¥ | @S- o6t reglithtdeViropstso As ghoeidedc@ntdamlidter unit 462
tKeORipp O} Soitage fednQhb Glaridis @acduit le0tdesl Nat he CTU 400
0238 BlidoD2, 8% 441 dcterolhankiS@hict38H o20e4260gr am and
bﬁQinthkecufuhfoo"Lﬁ Pr oM, 5@l Lfks UNirke 462 ¥iR the
r anr m&&i&%t th%ﬁmzl.l.cyg' |c£‘,g-,rgi§%§ Zmﬁ)g Q%QQ:QL 466.
ecu”anéénpgagé"t\;’oiél L ngr '&th pg.re-configured in
hts |nt 9 6’§a g Pr vi ded for
Bg e e C n ?

e f% asswo n
SYFEFRR t’ﬁ i
mﬁ“ﬁei htjén'f%ﬁ %5 i/\ﬁ\'/? %’e?ﬁw uj’goﬁ"aﬁtec ﬁ’ gzlol gﬁfz

y=teid é"r‘b 500, 505 al so
whegeln, HPep fagEEaE g ¢ 1£%‘8b*“fﬂb‘?at%“'et‘é‘ttii’ng user input.

illuminated. Each BTU 500,505 also has intexrface logic
468b for detecting user input.

Additional variations and embodiments of the present
invention will be apparent to a person skilled in the art.

The preferred embodiment describes an emergency cperation
involving firefighters 1 and police officers 3, however, a

person sgkilled in the art would appreciate that the

separate teams of firefighters operating in different call

" groups. In this manner, a central firefighter coculd, for
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Addi ti onal variations and enbodi nents of the present
30 invention wll be apparent to a person skilled in
the art. The preferred enbodi nent descri bes an
energency operation involving firefighters 1 and
police officers 3, however, a person skilled i RCEAK2004/00010
art woul d appreciate that the 35 present i nv&eeditsd 1 August/ 2005
coul d be simlarl y uged for coordinating separate
teans. of ‘firefighters operating in different call
ex@ifllspcootdinithhi & temmrerprigingenblwhlftuyref i ght er coul d,
£1fOf i ghAFR NGlEheSHRAE doltimAl A RYCIA SCRE4/680:10 Recei ved
chbndd 0S4 p2QA: by od kirRXYRIL4n GRQNEI Nat e a team

OG&IH%EAéhQQnaa BLanaldakiYe @fanndi.refighters in the field
connunlcatlng on a first radio channel and a

In aé’ldrigiolnt, yeagh ftli'gtfeié L%Dt eg. thQ pg:‘g Qgesd communi cat | ng on

e_u-g ‘?g?nt Hst\ ] a {2 t radio ft!r:g]nsg‘e Jegls(agdqh%ghﬁ[] Was Uusi ng

woylg, |t¥%il‘a3r]§d’?% tlf‘agﬂshc?éd %rtagjtfora iPeR™ $oul d, typically

alfgerngtiyengPASE= o FiabtE E r3dt o trﬁ“ﬁc“&l’f“ Pt ernative

couhd belinmeiile RIS iratplled dino® FREMEES ver 600 10 coul d
be a nobile 'radio installed in a fire truck. The

Thel wfeésured| cehdduentedscrlidst mi grodr @fgtigafiabterki refi ghters

1 togainanigabd Bgdeddentad déxktceddde chammel 4 aed @ channel

grdupRE R1igGr Stfcas pebirteiatidgcer @ &dataraa@ni cati ng on a

addegi catiethnlinasesomk padibar chanorh f edheipresent

w1l DV daOFb &u%ﬂﬂ'@‘l hbworlB | nesdlikh £ dadiQr cahhlki NQ .
addeL MOLS  MABS Gnd RSy BRMI0ahGRAEISy Rh&manOt dedi cat ed,
and may be re aSSI gned upon demand. ~ Al t hough 't he

»RESLE" 2L 80RO TR0 LY Ol o ity BludELAR! N, 20
ocor For 1(_;;;3 2D ] %ess o ’?‘ij‘% € ni cati ons

Pﬁ%it?ﬂf’l ﬁrﬁ’ét?ﬁé%]?] FHE Cff’EJ &5 Jd°a b, a person

bafRP B8 T ‘f°hand Pt Rour ﬁsosgép %ar”rf 8 Jh frany

the| % YRALT \?@P’b%"l‘t(?c'(‘ﬂ% ma&%lﬂl %‘”ﬁ’% €6°t°281“1'he preferred

c@hdbEaiYFEMt provi ded for a BTU 500, 505 which could be

“physi cally connected to a conventional radio

THer preS e erbGB0entoRRvided for o BT 600495 yodhal i sed

cquad|ibe . phys¥cahyC e¢npested civpe icepvegtpnd Wa&si®0, 505. coul d

trahi@i ARt 600l 605. In practice, a specialised radio.

transesiver comprising a BTU 500, 505 .could altermatively

be provided. In another embodiment, the wireless
communications sttem 900 could be provided by a single
apparatus in a single housing. In addition, although while
less preferred, the wireless link between a BTU 500,505
and the CTU 400 could be wired and still maintain some of
the -advantages of the preferred embodiment. Furthexr, while
it is preferred that the headset 411 has a pair of
speakers (i.e. one for each radio channel 4,5), some of
the benefits of the invention can be provided by a single

F
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be provided. In another enbodi nent, the wrel ess 30

comruni cati ons system 900 coul d be provided by a

single apparatus in a single housing. In addition,

al though while |ess preferred, the wireless | 'ﬁ&T/SG2004/00010
bet ween a BTU 500, 505 -and the CTU 400 coul dpp c%‘)éﬁljgglgusﬂzoos
and still maintain s of the-advantages OF he

preferred enbodi ment. "Further, while 35 it is

speberhedh tdnbe bes BeAISRL: 43 hasicAcidhdi0f Speakers

(i.e. -one for each radio channel 4,5), sone of the

106Re{d 1S aBfardehe cbny éLIsL,mk a ov. dehd by a single
Arepded..S GEbrodsbE % ﬁ, *Becei ved 1
CAn be used to

:l?g%%gtré‘éd:%ot adal 0 cﬁanne?% praﬁefr?ﬁo g e apparent to
person EKI ﬁ'ed | n the art that the registration
rocess (Fi gs. and CTU BTU 5 functional bl ocks

I% B fEthes 6‘3’°°81=meflhé°fp‘ihefverﬁf@a oyperdeme tiberentsy be
PYLERd. § WhEgleRt comyniratians treetenbisdompmtsiog « he present
£199% enttit o ranehrdiver 1680 cpriiyiud choacamuielc@Ss on a .
firghThadi C akdnoeb 4syelt £ Be@D0 efPEehsmnBy s.an 10 first
f¥rgtlirgutsvanseeidvess 66Qommnfdagenech ke GOFIEUNI cate on a
rfdie Srad@divarcdvannebisd RRkhReSesoRdyragi;@ channel 5. A
cdrie L ik oS TL) émn@mlauﬁaﬂetﬂrmm%&@g@ i%l”th the first
tHe@6lyOcdrlE 8RS EE Y elonP0ades &l 80 BLOK!4 he CTU 4-00

 rdaSo cHOMHLLOT niGat e i th The fit Py BTU 500
g auredt Qh&‘}glfﬂ{ LGRL &M L0, L] soga;tng on

cangh LS 515 SLhereby configured to conmini "the
and sec hannels 4,5 via the first
fr%%@d torggerfs%oedg?/g:rat{fﬁﬁ % 398 FEFEE BTU 500, These
T REF™ MUPFTCatT Bifsinaytise redaiiehout  departing
PHAT tRPafBiT=Hre tiHem the éptsoetng ddserisatome of 20
which is to be determned fromthe foregoing
description.. Amended Sheet | PEA/ AU PCT/ S&004/ 00010

Recei ved 1 August/ 2005

Amended Sheet
IPEA/AU




13 THE CLAI M5 DEFI'NI NG THE | NVENTI ON ARE AS FOLLOWE:

1. Awreless comunications systemconprising: . a
first radio transceiver configured to 5 -conmmuni cate
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) COITTTUnI C@E_ tondﬁal

on said first radio channel and a second radio

transcei ver configured to conmunicate on a seco]?]‘aT/SGZOO"'/OOglO
radio channel; a first base transceiver uniReEEd) A“g‘ls't/z 05
configured to comunicate with said first radio

i RDHEE | DEPENTRE hrd SOHRBGk add 2B Tolr@nfigured to
conmuni cate with said second radio transceiver; a

clyi A 1ot (CT coflguredto
18 & Elheadd Q&ﬁ@ﬁi\é% 3%1 (am L‘% o %ﬁ'annel via said first

t
ran(f’ce frer cfm and on said

~°°mun£"-a‘=ign etk il T o Pttt S

tﬁ“ﬁﬁ?@f@ﬁ ﬁ%?flgh"tfds'ﬁi P e OB RUFeo8EE 2 EPU conpri si ng

. “Bp"Atkdset which carries a first speaker for enabling

sai d usefinss hasgttepnsceivenivait f(BFBt condtigured itannel with
cgmanicare aheh arigetiont rspieakensdedre?Onenadekbonay sai d user
BT cdrifddugnd {to swminchisaeonidhradi Geedranaalo W th the ot her
teakgeiblor eby enabling a user to listen to

COMUNiaCatieff S ribcsied vhit IETBNbneeaQRdl (L adi o channel's .
cHRRGIEELBE [sfia 2Drad. rA1 8 QRIMAAL GRL Q6% £2Ysil em as cl ai med
rddlo Gl dtbivetNglatidla SAldafelV, rzaogm €8 BndM Crophone to
rﬁ@@@h%@'ﬁa“&% stegondsﬁﬁﬁg tgﬂlséea:'!ver Inr st nd second

sdBdi 9rf, annel s, and SWItChI ng neans For enabl i ng said
user to ‘?com ri%’]!‘l e% esal d first and second
. ch anne O3 U e P8BSR ST dpeak. 3. A
"“Fn?ﬂ?ﬁ 5B rfReRY LY é‘ﬁf‘dd§“t,‘] 53 mb¥Ferrtockatidm 2 wherein
EATRE YR TRAPH VHRArRS Y R dscond frepker farsh-to-tal K
STCRIFTY i (ERT fForliatribtd AR d eBondirddiesermnte) speak on
widhtdefqthey epmydikerebranrrdlingamaser secidntknPdsl switch for
copmetiFitignss ai Fadd Ehratoandsereaid oadisadtdnseeond radi o
coobrgmrmedly- . r Anended Sheet | PEA/ AU

2. A communications system as claimed in claim 1 wherein
said CTU comprises a microphone to enable séid user to
spegk’on sald first and second radio'channéls, and
switching means for eqabling said user to select on which
of saild first and second radio chamnels said user is able
to speak. '

3. A communications asystem as claimed in Clalm 2 wherein

. saild switching means comprises:

" a first push-to-talk (PTT) switch for enabling

said user to speak on said -first radioc channel; and

. @ second PIT switch for enabling said user to
speak on said second radio channel;
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wherein' said user is able to speak on said first

radi o channel when said first PTT switch is activated

and said user is able to speak on said second 2004/00010
channel when said second PTT switch is actlvat % 1/ 2005
4. A communi cati ons systen1as clained in c|JHmW$ ugus
wherein said user id*able to concurrently speak on

sai d fifsle:aNdia 566004 £adig s&BQQPQS's%;X“}?” said first
ra%nQSC‘ig ogqvthTTaa:.dc’\Qﬂirs% sw:.gchags Ia\é? va edcon urrent| y.

said user is &qruplc%:ﬁaj Lonssa§. Ssec?rpzéiggﬁdéo thr§-1eélsgl ;l aim1

"Ii?Bn?ﬁJﬁlsfﬁ?% 6T RS d° *FHY8Eind second BTUs. 15 6. A
communi cations systemas clained in claim5 wherein

4 bR REFBEER2 PR GETTER 28 datrrdireAladamtipted® i ng bet ween

saddj yper AFUMAACECs singuiiziertdy apaek secohd BTdsand. A ,

secomhumiicathaprs s swpst epid il aandegkepid €F®Ii M 1 wherein

sw2Bcl@acareBldyivaed enfidugtanelyy.t 0 conmuni cate with each
respective radio transceiver via a wwred link. 8 A

5.Chi @ftunk EAISEL byRen WBi dialncdUn 60k OWEEd:d O

58 BRYHC A1 -kl 8 ik 13 19ASGmELIRDEL GLetLEasNi T (BTU)

rienr GROTLQHzeuk,0 comunicate with "a first radio
transcei ver on a f| rst radio. channel and a second BTU

anfonngx%.[lga :Lons E s em as cga:{ \é\-f Segoerl(ej nradl 0 '
transcel ver Sdi"oSERAMETEE¥hi d CTU bei ng

(0]

zié%n %id c:?: o q&oﬁﬁ‘ﬁﬁ'f’%‘af?“&?f‘g’é’l"ﬂ bestiesmi #4€ radio

IrIng Vit3e 8 APY *PFPE2"P%di 0 transceiver and said

‘first BTUY and . said CTU being configured
7-t b corrRlti e ense sates aF ¢laired dndelednlilovktraimel via said
eagke B3P d o eraif bovr et (coimpBicaga dvitis @hch serendvBTU, sai d
ra@ie ) teagpeiiver Ivga @ Weaddétk.having a 35 first speaker for

enabling said user to listen to said first radio
s.chanpel wabbcedne edrt @med aoregaRd wpeaker for
cotfimibd 8 Owikai  £144% Hasé GrédsSéRar 16 abfysecond r adl 0
cofiidNR] to ABRAHEALSNER a First radio transceiver ’
on a first radio channel and a second BTU configured to
communicate with a second radio transceiver on a second
radio channel;

sald CTU being configured to communicate on said
first radio channel via said first radio transceiver and
sald first BTU; and
sald CTU being configured to'communicate om said

second radioc chanmnel via saild second radio transceiver and
said second BTU, said c;*r': comprising a headset having a
first speaker for enabling said user to listen to said
first radlo channel with one ear and a second gpeaker for
enabling said user to listen to said second radio channel
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radi o channel's concurrently. 5 9. A CTU as clained in

claim8 conprising a nmicrophone to enabl e sai dP@E&82004/00010

to speak on said first and second radio chaeseived 1 Angust/ 2005

swi t chi ng neans for abl i ng said user to select on

whi ch. of said first and second radi o channels said
wi@ﬁ%e'&h&bbgr t QheSQﬁ)aknabi:nglg) asédy €dUiasnCtai ned in

e B39 o6 Galls S84 S dLbhd1GaaiB@ASAONPr i SES! A
cohlbd:Stodysh-to-tal k (PTT) switch for enabling said

user to speak on said first radio channel: and 15 a

5 S£Y nd LIl sw ch f.or_enabl i g aid [ 4,0 - speak on
cla 8copis iro

sal secon ra F 51t Ran T §§ iser is able

in
s Bk €a ‘ifaF|°|“sia F% an% Rte rV\,ﬁen said first
hP’f’F1§waP?:W“iL%°hi%Fcf‘?a\‘?étféa %‘ﬁﬂl n%eﬁaﬁd 8% *%%s able to
sedprtgRe R Papt 53k SHEE r2adi BeeKaftieP 2ovhen sai d second
safi] Tasey\iie ciple Foagpepirat ed. 11. A CTU as clained in claim
10 wherein said user is able to concurrently speak on
105 ad @TF jap Sdlatued Sechidd o sigirein ghbmealtshinben said first
medfldl cERGOEG: PTT switches are 25 activated concurrently.
12. A GTH:as gabiiceBaii need) abviedil sehefgiltingsai d CTU i s
58 @b I WE b elid ol da€d @SSty LOSTMBINGES @naM th sai d first
and . sgcQnd  BIES switlh fol Inardibd Yo ubdzakdred in claim
Bpe;k oneJagh réeprlnlée:tag% Qhargg.pt OCO| I S Used V\hen
comruni g eln% dCF Eﬁg and E,§1aﬂ| ¢i.at least one
ra% oU cha?’nne en said %:Lers PTT 8w s activated and
gaid user is able to speak on said second radio channel
when said second PTT switch 1s activated.

11. A CTU as claimed in claim 10 wherein said user is able
to concurrently speak on said first and second radio
channels when sald first and second PIT switches are

activated concurrently.

12. A CTU as claimed in claim 11 wherein said CTU is
configured to wirelessly communicate with said first and
gsecond BTUs.

13. A CTU as claimed in claim 12 wherein bluetooth
protocol is used when communicating between said CTU and
said at least one BTU.
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