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COVMUNI CATI ONS SYSTEM FI ELD OF THE I NVENTI ON 5 The
WEL®Seatics nvention relates to a wrel ess comupist2008600010

systemand, in particular, to a wireless radio

communi cations system A client transceiver unit is

al so provided for use with the system 10 BACKGROUND

OF | NVENTI ON Ener gency service nenbers can comruni cate

wi t [WIRBIESS QOMMUEICAT IANSe S¥STEMomuni cat i ons

equi pment. Each nenber of a call group has a radio

transcei ver_ which can be used to 15 communicate with

ot heTIEHAE S INWENTIQN| group on the same radio
channel . Activating t he push-to-talk (PTT) smﬁtch on

g i 0 enabl a us r to tﬁaE '% speech f t here Y
peak’s & eegaal &ﬁ’nt Agt2r88i 5°chaihef-es8 commin cations
Al t exyretteiny g, t:.lmeptas:e;ucuaarl,l sbea wbrelbes nadbers 20

Speaéﬁnﬂ:?.}n\‘};ét té:g,%nt %br%b%ﬂanni' c%gﬂttgﬁaﬁ’ﬂeﬁ%}‘:&ié is also

not y receiving any s

t r apxavidad é@r deige wikbnbbessypEa®e, a menber can
comuni cat e on a radio channel by transmitting speech
and listenin comuni cations transmtted by other
1 femfhKe 8@ TAYENT3IENNeber s from vari ous

ener gency services |nclud|ng police, fire and
anb %pc%n%erviggs are often callegm&o anX ivegh h oth
geﬁ%& oﬁéfgti3ﬁ. E5C gﬁefg%n%y MAPYTRES (WaEh g8ach other
di f fuerieng wiadileschgomeupigatdiondeequipmenta dEéé¢brmember of a
30 33110 SRRl ERGY é‘( @FIilSOEQfHHb;ééHQPSwH{QﬁO&Qh bE Fsed to

UHF,” anal og, conmuni cat e
1%ercanﬁmnf1&ateexrar¥bl @thf—‘Fr merbghecPs EbARUARLAt BrOWP gon the

flf%hnkﬁ@d@10£%&@ﬁﬁblUS|ﬁ@t@v&tiﬁé Qhetﬁﬁgh e&dtﬂpk'@ﬁTT)
officers. communi cate on second radi o channel usin

a s&MGTER38T, A S P eﬁ@PgFﬁlﬂgF?erlﬁ°oFﬁ%Ps?bt speech and
comtheredye spiehk hot leactr mapberi dbni shatceadhs ychannel .

Car%ﬁté%%a€y$€$§ t%ewhserbgan listen to other members

20 speaking on the radio channel when the PTT switch is not
activated, thereby receiving any speech transmitted by
other members. Hence, a member can communicate on a radio
channel by transmitting speech and listening to
communications transmitted by other members, as required.

25
Members from various emergency services including police,
fire and ambulance services are often called to any given
emergency operation. Each emergency service uses a
different radio channel, and indeed often a different

30 radio frequency (RF) communications protocol (e.g. FM,
UHF, analog, digital, etc.), to communicate wherein, for
example, fire fighters communicate on a first radio
channel using a first protocol and police officers
communicate on a second radio channel using a second

35 protocol. Accordingly, in order to communicate with both
groups, it is necessary to carry two radios. It will be

appreciated that this makes it difficult to monitor



appreciated that this makes it difficult to nonitor WO

2005/ 067165 PCT/ SG2004/ 000010 2 comuni cations from
wedoBogrnesips and accordingly, that an i nproveecT/sG2004/000010

apparatus is required. SUMVARY OF I NVENTION 5

According to one aspect of the present invention,

there is provided a wirel ess-cénnuni cati ons system

conprising: at |least one radio transceiver ‘

coIbe&hﬁnebytleﬁaffgumeﬂotm gooapsi aed cacrordfriglst, that an

radi,o_chan and di o channel; at | east
onelﬁg§8vF geglvg?suh?t§§éﬁ%$é&nespectiver
configured to conmunicate with said at |east one

rad?ﬁmﬁkﬁ Sefl YRUEeNRPEN2a Client transceiver unit (CTU)

contigured to 15 communicate with said at | east one
BTU, said CTU being configured to comunicate on said

fi rﬁt:caedlﬁgceadoﬁadaape@bwﬂeinse Vphife Sttt Bivdredidn Or\fhere is
radi o transceiver and said af |east one BTU, said,

conBrP¥iAglat Y’éﬁ% S 3R PRI EFALFYS e‘??’a%"r‘?’hgcc’d“&i%’esrmg ¥
to listen to aopnies€aine®nsadic Satachseifvarstcadlikdctively

chggd fad'gdcﬁgngg%ﬁ ﬁgg£££réﬁ“éyflggéﬁégé¥4?%2§Hﬂéi and a

Joh8%r a ranscerver
10 adeecbndnzedioechammnél gured to conmuni cate on said

first radio chanpels@nsh@ BaeoNd Il & JdANSHR V@ITHO
configured to_conmuni cate_on said second radi o

chaRBEPECti¥pdY afonEAFHT o L BTEPHBHPI GRS Wi th (23idhay least

conbhguradiboteanBuaicat £ amdh said first radio
transcei ver and second BTU confl uredgéﬁﬁco

i cat
with said sec%nﬁf} O RIS AY S CRFHAgure
1&ontbgmnadchoecwmuhnsaﬁdeabnlsasﬂ oﬁerBﬂU;zﬂhxﬂcﬂmﬂnhéing

;Lgcéﬁkﬁgﬁkéﬁt 530k h POSEE ¥ s W £ HALE ddd Sfe B radio
channels via said at least one radio transceiver and said
at least one BTU, said CTU comprising at least one speaker
for enabling a user to listen to communications on said

20 first and second radio channels concurrently.

Preferably, said at least one radio transceiver comprises
a first radio transceiver configured to communicate on
said first radio channel and a second radio transceiver

25 configured to communicate on said second radio channel;

said at least one BTU comprises a first BTU
configured to communicate with said first radio
transceiver and a second BTU configured to communicate
with said second radio transceiver;

30 said CTU is configured to communicate on said
first radio channel via gaid first radio transceiver and
said first BTU; and

said CTU is configured to communicate on said
second radio channel via said second radio transceiver and

35 said second BTU.

Preferably, the CTU comprises a headset which carries said



said CTU is configured to communi cate on said second
radi o channel via said second radio transcei ver and
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headset which carries said WO 2016/ 067165

PCTI SG211114/1111111111) 3 at | east one speaker.
Preferably, said headset has-a3pair of speakers: a

first speaker for enabling said user to listen to

saiat fleast onadi spehkenc| Prétdrablky camaihtheadsscdabs a pair

k f bl |
S BEnGPPaRFESCnanbir ot TRetREr o sbflidd SO siher to
saild s€&hl t:orrpaideﬁlasm radihothanne ke wifile ong deamsead a
toséggﬁh GBedRLE Ebfsén%FﬁléfC&{‘ﬂi raglo chapnilen @dkaid

or ena said user to select on
m.senomd shdiqi ghappel ‘ahahs*'elé%rfbthedaﬁ%hannel s said
user is able to speak. Preferably, said swtching

nmeans conpri ses: flrst ush-to-talk (PTT) switch far ,
engﬁﬁﬁﬁﬁnglg s8R UEEP ¢ fkﬁﬁ?cﬁ1@%ﬁé??#%%ﬁvg%uﬁQ?éie said
Chaﬁaeltoaaﬂeakseﬁoad1&Tfismttmﬂdfsncanﬂutédipsnﬁahnels, and

U5tk SBRRRY 15530000 AMLR, GBTEL o BIEIGh whion

ch@ﬁnshlﬂhénrsaldndlSSGOFﬁTr%ﬁchmhﬁ@n%ﬁﬂ|ﬂ@ﬁ¢%ﬂ$ﬁﬂi13 able
Zotﬁa'? er is able to speak on said second radio

channe én said second PTT switch is activated.

According to a further aspect of the present

| Np@RlEe@ablyl N8aedi SwRtENiflE (ndas | @csmpﬁmcei ver

unit (CTU) 25 configure 0 CoO e mnt at | east
one base ﬁng&EF ePuﬁﬂ % (Eﬁﬁﬁupé SRR eas%o%nﬁ?abllng
BTuanespsetluelypehklng sandlgured tad bo neemrel 2 and h
at |east one,r S
Qgég CO%?EC%? <[q{ &ﬁl%r@sgal %ser to

radi o transcai ver elng configure
compeakc anesahdaserend zadiadebarmehnel and a second

radi o channelpesaifl §dihtHeELbYs able to speak on said first
radio channel when said first PTT switch is activated and
said user is able to sgpeak on said second radio channel

when said second PTT switch is activated.

According to a further aspect of the present invention,
there is provided a client transceiver unit (CTU)
configured to communicate with at least one base
transceiver unit (BTU), said at least one BTU respectively
being configured to communicate with at least one radio
transceiver, said at least one radio transceiver
collectively being configured to communicate on a first
radio channel and a second radio channel, said CTU thereby
being configured to communicate on said first and second
radio channels via said at least one radio transceiver and
said at least one BTU, said CTU comprising at least one
speaker for enabling a user to listen to communications on

said first and second radio channels concurrently.



bei ng configured to conmuni cate on said first and
second radio channels via said at | east one radio

wo rasseasver and said at | east one BTU, sai d gJ14KG2004/000010
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conprising at | east one speaker for enabling a user
to listen to conmunications on 35 said first and
second radi o channel s concurrefitry. WD 2016/ 067165
PCTI SG211114/1111111111) 4 BRI EF DESCRI PTI ON OF
DRAWI KESDASPREPEIONJORNDRAWINGS of the invention will
now be described, by way of exanple, in relation to
the 5 acconpanyi ng drawi ngs, wherein: Figure 1 shows
an Aepeedencedopwbadinent Fpfutke 2inyenkion Wikl axew be

CO%@%@&&B&&OH% SYSYCHE edfmbigur £n SrSNOMEoR £ OMEdart

e
for reglsterln % l[1Tent transceiver unit (CTU) in a
MAﬁépéyﬁaéﬁﬁﬁHnﬂ§aVFBﬁ§' wherelR: 15 Figure 4 shows a
flomchart for registering a base transceiver unit
a W reless comuni cations $ sten1 Figure 5

in
sh5%§“53b908P°HFa@?aﬁ?ﬁ?gﬁpfﬁlPP%ﬁ% " Figure 6 shows
a bl ock d|agran1of a BTU. DESCRI PTI ON OF PREFERRED

%g%gé ACCOfﬁ%ﬂglégsa@oﬁﬁ@&ﬁé&@%%n&?g#%gﬁ%y

P1'on ere Is provided an e
operatlon as shomn in Figure 1. A first radi o network

ELF% wedl b ghewﬁ) '§1EQéHEFtb¥o£hf@&lsiéfféﬁggtéiﬁeﬂt

nicating on a first radi o channel erein, each
fi tePRgEeaver HRdta (FTPLt 1Pafi BiFPLRSe FPUBRECBBIPODS
enailsicag;t wo-way communi cation wth each menber of the
first radio network. A second radio network is forned
by two police officers 3 communicating with one
andtigareod ahowecanfllowdharthéonetredigsening 3 ceasel

ra%&%n%%%géggiﬁﬁgt (BTU) in a wireless communications

system;

Figure 5 shows a block diagram of a CTU; and
Figu;e 6 shows a block diagram of a BTU.
DESCRIPTION OF PREFERRED EMBODIMENT

According to an embodiment of the present invention, there
is provided an emergency operation as shown in Figure 1.

A first radio network (i.e. call group) is formed by three
firefighters 1 communicating on a first radio channel 4
wherein each firefighter 1 has a first radio transceiver
600 enabling two-way communication with each member of the
first radio network. A second radio network is formed by
two police officers 3 communicating with one another on a
second radio channel 5 using a second radio transceiver
605 each. There is also an operations coordinator 2
having a first 600 and second radio transceiver 605
thereby enabling communications with the first and second

radio networks respectively.



605 each. There is also an operations coordinator 2 35
having a first 600 and second radi o transcei ver 605
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second radio networks respectively. WO 2016/ 067165
PCTI SG211114/1111111111) 5 Figure 2 shows a portable
Wi rel ess conmmuni cati ons systen® 900 being used by the
operations coordinator 2. A client transceiver unit
(CTU) is strapped to the chest of the 5 operations

coordinator 2 and is confjgured _to w relessl .

coBHENF e af SRPWH 3 Ff‘?‘?%agﬂs%d’%ef - STFpRdgations system

trapecrhéinty used tbyt BEHd df¥ratbanis BHIrimades i2s A client

adapted to hysu:al C e radiQ g el \er,
gg%ﬁgc?ﬁer eb unle%tg%ﬁl s%@ng&araw egdd té%ont?lrumcg%t%%or?\ée the

| i okebat ioes ccﬁqwdmmcarﬁolagxd tife qanfsiguwrd 300 wirelessly

t hSO%ﬁﬁiCééQ'@léﬁ aé‘sfffé@fso@%d Wb P W @G dnsceiver

hi's manner, first BTUDS is confjgured to

coﬁmlﬁl ¢BTE) V\W% tEreh B 5%@95 rih a8 t@o@hyswally

Si BbhaktY, té e S£E08 e Fakls Eibrdrs 60016 Utk deby
ate. wwth the second radio t 605.

commnb]c. rgl ei vetr L5
ThESEFPL 480109, o3| B §h S BPF VL °S2 1 o
| i akamplép thaveisst iBFE 500 tdred fthestfaa:ra:t ga;bm:d tradisceiver

?ﬁéwi(l:@{xeﬁogg%égpééyin?}gl F vvoris aa an scl:f B%‘%oo is

and” "second Tra ternatlve
t ocopéiaured thecoanyniea te ool Wndhe it d%ﬁdd-° transceiver

tr@aﬁceSYﬁiﬁaﬁﬂé | ke pedeisrid | ru slgee fGaT Gt d to
operate In either. a single channg node or |,

chSAMBINABAES AELER dF gy TEPIME SR 's0s.

sel ected by the operations coordi nator 2. 25 Wen the

I | nod | ect £
cobfar FEPar08! elRFed MRS P T higd SR AN 2 o 1isten
channebnvérsatidms sex orige r Sl st cdmmccsnd vigdisn networks

'ngghgﬁkréﬁgn ferhaéné?%b%%gdté%éﬁbzb@td@%&?%e first and

hanhe set to the first radio
chamaendqraghe @cpgvgﬂ;q,r%s an alternative to operating the

first 600 and second radio transceivers 605 independently.
The CTU 400 can operate in either a single channel mode or
dual channel mode according to the mode of operation

selected by the operations coordinator 2.

When the single channel mode is selected, the operations
coordinator 2 can listen to either the first radio channel
4 or the second radio channel 5, via an internal speaker
402, and switch between each channel. When the CTU 400 is
gset to the first radio channel 4, the operations
coordinator 2 is able to listen to conversation on the
first radio channel 4. That is, the first radio
transceiver 600 receives speech on the first radio channel
4 which is then passed on to the CTU 400 via the first BTU
500. An analogous process occurs when the user sets the

CTU 400 to listen to the second radio channel 5.

The operations coordinator 2 can also speak into an



30 coordinator 2 is able to listen to conversation on
the first radio channel 4. That is, the first radio

wo passcasyver 600 receives speech on the first per$8©2004/000010
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channel 4 which is then passed on to the CTU 400 via

the first BTU 500. An anal ogous process occurs when

the user sets the 35 CTU 400-t® risten to the second

radi o channel 5. The operations coordi nator 2 can

al satepRak mibé oo 204 6/HEtE Sactivating a first push-to-

WP PEE ST OTAECH 179 s i G T i e Y
426randm§hetﬁ§1bmé£bhm¢¢ Qhﬂﬂ&iﬁngrQhﬁnnqltﬂﬂiQﬂﬁﬁﬁﬂWThat
ony Eﬁig'zgﬂléep'f'i] V\lj‘i‘;%f@tféj TAK’éd witen | thd dthtions

- S pus en t he operatlons 5 coordi nat or
2 Foorfinahehget bSthbswmg reRli ehe hkret xadiq ichenned 4.

Opehahi PR SPEFELIGhS  cdotSimdldr 1D SPea Ontd hpeak on the
first radi g, channel 4. Speech s, therefore transn1tted

frshf?ﬁere#tm%anw%. 4 neSaeech riF transmitted
ragrém thangTei 4€0, %Darﬂs@ef:ira/tellyrUtBnﬂ rasndufr:sztst radio

radi o _channel

[ nErfugrelist ¢hn atPedbivoER bl e A AN hanne1
5 d4ndAhhenalegovaiprocédss d¢ewrs Mienvihe (nagx) seyg the CTU
exiyg nelaﬁﬁadé&éoﬁ&lr&&{@réﬁaﬁ}geﬁrs exi & ¥ln | £idivaltes the

sp ea acenent over the users left ear, an
exﬁéFﬁEIPTTgﬁV1§9bak%? 412 for placenent over the
users right ear and an external mcrophone 414 can

al ternativel be .conn ed to the CTU 400

FhBRcBgtvenl  PRRafRD CrhrerTort 5oq | ah | reg g L left
spepkake£021anflor np baciathe20 @V@IO@M@ﬂ@SdKBlldfttéﬁr an

sin h np

 BRLErARR PELRTDE Rkl PETECA DacadE oVer the users
410ighp ahenanﬂeahewsernaﬂs phererhere t L4 rarcR) teggmtively

Thge€XbRhBALd! £60PhONETY 1400 5 M@ Ot SREbY LISk Bfide the
t he speech of the operations coor di nat or 2 as the

| NFURRSROM2SE nFEF ODREPERADASP A AT b e pnd {hternial

microphone 404. In the single channel mode, the same audio
signal is reproduced in the external left and right
speakers 410,412 when the headset is connected to the CTU
400. The external microphone 414 is also used to detect
the speech of the operations coordinator 2 as the internal

microphone 404 is disabled.

The operations coordinator 2 can alternatively configure
the CTU 400 to operate in a dual channel mode and is then
able to listen to speech on the first and second radio
channels 4,5 concurrently via the internal speaker 402.
During periods when the utilisation of each channel is
high, however, there may be simultaneous conversations
occurring on the first radio channel 4 and second radio
channel 5, which may confuse the operations coordinator 2
listening to both conversations at once. In this
situation, it is particularly advantageous to connect the
external headset 411 to the CTU 400 and thereby enable the



The operations coordinator 2 can alternatively

configure the CTU 400 to operate in a dual channel
worpas/oenes is then able to listen to speech onpd1€G2004/000010

first and second radio 30 channels 4,5 concurrently

via the internal speaker 402. During periods when the

utilisation of each channel rs7 high, however, there

may be sinul taneous conversations -~ occurring on the

fi pperatilonscbasnéindtend? ses crwhewckent ghdninerb,to the

whi.ch f
S RpT RS URRAOE SPEAIIIRE O Yo DD apeatcer
si #dat and, the secendtradiar¢hannehn defeergh cchoriiaght

th n S§§2411 to the CTU 400 and thereby
eng Sfﬁﬁi %&)%%?g/067165 PCTI SG211114/1111111111) 7

5operat|ons coordinator 2 to concurrently listen to the

firab eedi Ro6hsapehed é&mpﬂg&bé he d&eddn®Xder Nhitch 422 for
speaker 410 nd the sec adlo ch nel 5.thr

t h4eR; Rt B 3 phafbapRek P éhéhher
coaﬁéraeSoﬁsseGOﬂdlﬁaﬁbsmntc&n4é§békwonLﬁha|fnndmanhﬂﬂo

chapnel '
COSF‘ nne?to)r h(%%ngg%g‘é on t%‘l Eag%lo%l%a%n‘l 0 4'=1nd can
10 whepeakt Pnathegsedend| rgqhqDth@meehS s Rk eirating the

SE@@EOHH bie §@§98ﬂ 4@?'0 POSNES BothefheCli Vet idHH second

second T switch 422. Pushing both the first and
se?EﬁdSWP¢¢h§§n9%ﬂes4a%0°°HQQr% r FRIBLe g perations

L heﬁeeﬁmawﬁsz eeoedn@ai-ﬁéntlzly%md hw:uamw e afki 15t
oth the first. radi anne and.t he seco
ohEAAEP shafmelstagnt, Eae pecena Taatd Gt 4 agd
15trabnceasert606he6OBU 400y éach aradigl er#iScsivech0Ns 605
thgngTUhégo |§1M%iglgf§lgw£9ggected to the BTUs 500,
50 I

fhe*opeérations coordl nator 2 can roam around and
20 conmuni cate with nenbers using the first and second

ragi,0thBeENeT koo WDk Wir8Nb¥s LRl Edhiectde €I UKD 500,
heagg?ttﬁéloperatlons coordinator 2 can roam around and
20 communicate with members using the first and second radio
networks whilst only carrying the CTU 400 and headset 411.
The relatively heavy combination of BTUs 500,505 and radio
transceivers 600,605 need not be carried. When a BTU 500
is out of range from communicating with the CTU 400, the
25 CTU 400 sounds an alarm to warn the operations coordinator
2. This alarm is automatically switched off when the CTU
400 and BTU 500 are back within range of each other and

the communication link is re-established.

30 A registration process is initially undertaken when
establishing the wireless radio communications system 900
between the CTU 400 and up to two BTUs 500,505. This
process involves an exchange of information for the
purpose of establishing an encrypted secured link between

35 the CTU 400 and each BTU 500,505. Speech cannot be
communicated between the CTU 400 and BTUs 500,505 before

the registration process is complete.



The rel atively heavy conbi nati on of BTUs 500, 505 and
radio transceivers 600,605 need not be carried. When
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CTU 400, the 25 CTU 400 sounds an alarmto warn the
operations coordinator 2. This alarmis automatically
swi tched of f when the CTU 40® and BTU 500 are back

wi thin range of each other and: the comunication |ink
is re-established. 30 A registration process is

nitiall ndert ak wh tab hi th i

| % HeS R REAERo BEOL 8B #0808 Chit BN PRes CHEP A580 . 505
ar&i:eurmoemtm BIgare@035and Ihresppcbieeiyi n¥heves an
exchan nf ornmation f

eﬁe&ﬂsﬁ%§ﬁ it n ﬁ’rgﬁc?rslsﬁfgeggsgéggr Qf?ﬁgﬁge?mg‘éﬁ“ The
c*aa:zbaaeandoea@thWnsoa‘UEBEU BpéxchAndahnvelye the exchange
bé?ore @ﬁ@@l%%?W%%@eggetﬁEUC4904@6da§aU§ Bog, 5@5 505 (i.e.

registrati on process Is co
ZOMWM@QF)CT/S:?@PﬂH@/ and) 2981 21p tBe #‘ﬁelstratlon

I e cHd e IHUY iRmATRES £or t?heCElIJU4Q@ oaaddaaBﬁthSGGo%Bs

are shown in Fi uresé:g‘ a?&q‘ spect glﬁ 20
réiﬁsﬁ%"étﬁ"(ﬁ‘}ypr Ei 68 ed8394A4C egc8f}r 352

paied i sElorf Ci.rs ana@evem)zCEld- BoUwpaitheandormad| vaperhelon 204 or

h f 40
ST Tatien GG, it Ao 3B bt PYpoRlel1 FEker
r egpsed L &t |BaﬁJ q@més§0t§eg48nm¢=rtg§aﬂ=eﬂ vherefo tbe §RY 400

BT&%%%O%?P%@&l\i@b\ie B1&e slolae s56EUd0@ohdect with 208

sSW t a 10 decision is made 202 as to
whst Hb?anrﬁtwﬁ%ﬂmao@r RIGP U4 TGIUSSLiEOF, eP3AtERLERE
Cldditithd s gragiyied. m%nm |qRitie@tnindage i fa aBBUS 6806505 is

206 i s_activated vvhe.r 00 searches for an
avfg?‘r%lté’ SRS, 364 %ﬁ??"fk ‘th 208 by

transmttlng a perlodlc request for registration 15

1y f
tﬁﬁ{)uﬁ |90 4P S AL th ?’h‘ngolo 3 ﬁ;UISlon is

‘t°0 connect Once
t m@r 3 (51301,56039 |“§1€§W€t1thwﬂtﬁ- m,raé'—ld’@m3§|40ﬁr| s

registration of the BTU 500,505 is required. In the
latter case, a BTU 500,505 in registration mode will
monitor for a CTU 400 request for registration command
308. The BTU 500,505 will listen to the CTU 400 broadcast
309. Once the BTU 500,505 receives a request for
registration command 310, the CTU 400 and BTU 500,505
exchange information in steps 212 and 312 respectively,
including unit identifiers and secret passwords for

establishing the encrypted secured link.

The CTU 400 and BTU 500,505 thereby complete the
registration process by exchanging a common encryption
password that is shared between these two units. After
registration, the CTU 400 is thereby able to communicate
on, for example, the first radio channel 4 via the first
BTU 500. Similarly, the CTU 400 can undertake a further
registration process with the second BTU 505, whereas the

first BTU 500 exits registration mode 313, is turned off



made 302 as to whether normal operation 304 or 20
regi stration of the BTU 500,505 is required. In the
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nonitor for a CTU 400 request for registration conmand

308. The BTU 500,505 will listen to the CTU 400

broadcast 309. Once the BTU 5D0; 505 receives a

request for 25 registration command 310, the CTU 400

ansh BHAD Ghd Fegittahalign ipHoddsat iforr itheStrepistézedNd8TU is
312 Cgedc, cetsi vely, including unit identifiers and

st B’ZJS Wwords for establishing the encrypted

secured |ink. 30 The CTU 400 and BTU 500, 505 thereby

Complft & e 44&93&{ ey | 5‘1‘1:%9:%5% ‘i‘:ﬁ%% g@p@gt%amn

conmbon encryption passwor IS Share
t eweces® ahithe siqand BIALiSH5r &t @Fert RA4CVUtBOGhes CTU

t hgg £byerad| eri 4 P BB dRL £ anf %Rra@i@%lileembhgoo 505 to
first radio channel 4 via the first 35 BTU

Si FRINART Y Wit 23R b ¢ reasmitddmga ke P&’-’f‘&fitlﬁef-‘eq“e“ for
I gl 4 ot d oD rdeeGhdM IStdph@18edoRd1BEY d0teriaiagsif a

PP OGO 1) GRS BOrPSERTE TAFRL FRELATT1 {009 Once

31l¢hea By 05 e;:ﬁcsatirwaatd @ nequesds foar relgd stegitdber edmmand

BTU 4 s ot

fu}rit' t:lnrﬁ.'n}egl stration ?'I‘UE c?'c?zjs% ogg%%e g'ggg’%g‘gg%ﬁ gg steps
at2aq eaf@lwzmlwnqvéucﬁ;%w@cwnmm@o identifders and

f Of e A t2 V5t d WY X1 P TS O UL R 1lehr i nGORRRC enWirl/B 286 sB¥ured
transmttlngﬁuéperlodlc re uest for re stratl

colfin. Ths ST HED RtiAE a2220d8ngequized,
BTis Sfifrried fai @ 2340 agmah et nugtﬂaattﬂmle}iupc&%es@werlehe CTU
th TU 505, r es a request for registration
co‘irer?r(gn %f eé/CTU 400 and BTU 505 exchange
information in steps 220 and 312 respectively,

| gl ity Ngh 01N 4y 1 IRy st 1l s1S &C fs%tcu%%ls‘ﬂhﬂs bfe%een the
establ i shing the encrypted secured _|ink. The

exfizet gadie AetipTipfad Eedond gggicegetwork bY
registering with the first BTU 500 and the second BTU 505

respectively or vice versa. After the registration
process is complete, the CTU 400 can transmit and receive
on the first radio channel 4 and second radio channel 5
thereby communicating with any of the members of the firsgt

radio network and second radio network respectively.

Block diagrams showing the functional structure of the CTU
400 and BTUs 500,505 are shown in Figures 5 and 6
respectively. The electronics circuitry required to
realise each of these functional blocks would be well
known to a person skilled in the art, as would the
techniques for interconnecting the various blocks to
implement the wireless communications system 900. Owing
to the analogous functionality of the CTU 400 and BTUs
500,505 in many respects, it is apparent that many of the
functional blocks used in either unit serve a similar

purpose.



15 is turned off 224 and the registration process for

the CTU 400 is ended 226. A CTU 400 can thereby
w@sdosbbiieh a secured |ink between the first redi/e62004/000010

networ k and second radi o network by 20 registering

with the first BTU 500 and the second BTU 505

respectively or vice versa. "Aft%r the registration

process is conplete, the CTU 400 can transmt and

receive on the first radio channel 4 and second radio

h | th b ' f .
rehneraigs EREuprve CEE LA s R £ 480 8 proyided
netwotkansspecand ergce Bre ok adyramshamw iy 4.ffe using
f uB%hQQ@Ehsé i".:#ﬁ%jr:'iézgg géréttl?ccﬁr Ll:hé‘:c&ﬁ%d?v'ﬁl&r@o%h@5

own I n respectively.
5 el EérﬁbﬂﬁéSC@F“F“é%l%‘?‘T“}/l‘P%qu’lﬂécPQ"d”%?? g |%Té1 éé)c% and the

thﬁ@ﬁsf966t5@9§| BhPokS tEanshmis i@l a kWD dntcller/decoder
rson_s

h t ld th h
P okCBREE] canfcenraget rbvied ctitly cieials X Hisher
thﬁlurbpheﬁs cmﬁnmn4pa¢roﬁbesyadrnnﬁihhsdauvgr &QDJ&QS, into

anal un n a
508, 8881 Fal RS LE0RMY Moalitiod (RAURNLREE wiRo i
10t hBrOfrudedl bnaa wmk%xmmmameab rlagiq desrige a(CPLD)
arpp@u € éﬂéﬁg 46fhe PCM signal which is, in
PCT %Gzllglg %?111%%2%%1 A radio freq &%nc (ﬁaz
t r sHEBei REPVHDEA| kO 4slee i BF pFBRA A VS0 925
regebMsmspse6h.on channels 4,5 using bluetooth
si gnal i ng protocol thereby providing the 5 wirel ess
comrmuni cation |ink between the CTU 400 and the BTUs
st50Wh5ﬁ5reEuivhggtRnnsmpssjonheaCEmQu45£uﬁEMHItkninXES the
a i gnal r
i Srgekizad, SR HER RPN Mo O OPBN So LR o dle 450
|n@BthtUPgﬂiﬁktpﬁﬁ@ePGMd%Hr%%ﬂ%Ith%ﬁP(?%%@s%hiﬁﬁHently

WhieBvi 8edOt Bl eME d@dal OcBDEE DL £XEHF O&é@&a@t& e g Q@ual
device (CPLD) 452. The CPLD,{ hen, nu t| | exes t{g lé@g two

s,gﬁgpcmﬁﬁéhcpgerpﬁ the two digitize signa
20 analog audio signals which can be combined when driving

the internal speaker 402 of the CTU 400. Alternatively,

the two analog audio signals can be respectively provided
to the left and right external speakers 410, 412 when
connected, thereby also disabling the internal speaker

25 402. An amplifier 406 may be provided to amplify the

analog audio signal to drive the internal speaker 402,

Each BTU 500,505 has a matching network 456 for connecting
the Dual CODEC 454b to the radio transceiver 600,605.

30 Automatic level adjustment 418 may be provided for
normalizing the input audio signal to the dual CODEC 454b.
A battery management module 458 is provided to recharge
the batteries 470 of the CTU 400 and BTUs 500,505 when
these units are connected to a mains supply.

35
A low drop-out regulator (LDO) 460 is provided to regulate

the supply voltage for the various circuit devices. A



turn, provided to the RF transceiver nodul e 450 for

transm ssion. 15 Wen receiving RF input, the CPLD 452
woleswshiiipd exes the digitized PCM stream from edEs&604/000010

transcei ver nodule 450 into two digitized PCM

streanms, which are subsequentlﬁ provided to the dua

CODEC 454 for decoding. The dudl - CODEC 454 coverts

the two digitized PCMsignals into two 20 anal og audi o

Si giiadr® Whntkolderbandiendsledonhealdr thenfluntbiton of each

i nternal .speaker f e tiv,

h %P &ﬁaﬁ%ﬁ guéoéoglaﬁglggganégésPétagé ?velfﬁg user can
pr priogedm mndt kenfdguranyhei ghcrexcenhaplépmm;s 463, via
ﬁﬁgégg o p%&@gg@egorkha%abxs§h§0R§g§§b kSSo&Q? 466.

fi may
5 pr Seicyad to PaFFWerd Fﬁ§°r§ﬁ5F6§ ﬂﬁﬂlBeSFﬁnﬁPn?bgﬂF?@eln this

th?mﬁﬁbgrnQPt%EQ&fggléggc 4686hiBTPr600d685fbASd@tecting the
mat chi .ng net work conn
5 T MRS 261 576 RT3 B BPRGBA0 80822 SHRARDS ery ¢4 00

| ewdleradjnystupent a¢tivaryohe ardighedifdicanorntliziag

t he Ji;nput i 0 Sl gn h u

paria R tdsn BcH By 809.B08 ALeOTREE SREBraly 1ogic
10ttu§ﬂ&h1ﬁ9m d@t¢¢@199 userCigpybe and BTUs 500, 505 mhen

these units are connected to a mains supply. 35 A | ow

drop- out requl ator (LDO 460 is provided to regul ate

t hé%ﬂpyaaor"ta&‘@étﬂepst redy grpegimenteurt HaGipeEsent

VO i 2L8/tQ6A1 68 1RCheSa@patéat 1td1a1péEddn skilledi £hi0the art.

controller unit 462 controls the function of each

bl ock in the CTU 400 and BTU 500, 505 units. The user
15camhqmpm@mmnnmﬁjembnﬂigane ﬂbecnﬁbes epnemetrfencynpperation

Toantolyi gefa&%&r ROk ngéluéenng§Z§zspsotﬂsagver,

5 § rity smor tion
remg@ﬂ‘éd-lleﬁl el é‘-herraﬁﬁeWOUF-ﬁt éPPﬁ@élPégu thagghhes

Pr Qe tf Ahvdeltach RGulllebedsini2hkr?p Qbelih€oPTdoordinating

switch 420, 422 in the CL
separate teams of f?reflghters operating in different call

20 groups. In this manner, a central firefighter could, for
example, coordinate a team comprising a plurality of
firefighters in the field communicating on a first radio
channel and a pluraiity of firefighters in trucks
communicating on a second radio channel.

25
In addition, each firefighter 1 in the preferred
embodiment was using a first radio transceiver 600 which
would typically be a hand-held portable radio. In an
alternative embodiment, the first radio transceiver 600

30 could be a mobile radio installed in a fire truck.

The preferred embodiment described a group of firefighters
1 communicating on a dedicated first radio channel 4 and a
group of police officers 3 communicating on a dedicated

35 second radio channel 5. The present invention is equally
well suited for trunking networks where the radio channels

are not dedicated, and may be re-assigned upon demand.



wherein, upon activation, a light indicator 424 is

illum nated. Each BTU 500, 505 al so has interface |ogic
wd od68hef or detecting user input. Additional PCT/SG2004/000010

vari ati ons and enbodi nents of the present invention

will be apparent to a person skilled in the art. 15

The preferred enbodi nent descrtBes an ener gency

operation involving firefighters 1 and police officers

3, however, a person skilled in the art would

ap%ftg} at%“hat t&efex&r q§o od1 %Ak eﬂvsev!eﬁ 'asmg bluetooth

use coor separ ate teans
fi rpefotaad sfqmasaxahig-ﬁmnai ftfn@r wiredges gompupagatipps link

thigg, 'the® SRAIR d &f pat “B'OOCQUISd’ fBerson skilled in
exanpl e, coordinate a teamconprising a plurality of

5t ridie gttemeuLe ARPASCHIAF e SRR FERY A &tSHnétF-VFsPr°t°c°1s

raddsul s engdeddnd a plurality of firefighters in
trucks communi cating on a second radio channel. 25 In

addition, each firefighter 1 in the preferred
entrk mfemdjsénn:g)dnfeimlpmadid@dt foms aeBTEr 5600505 which

whi €0, §'d g,hy&ccal %%n%cf&%&d el dce%gﬂgksnsed&gdio
In an al tvee ment thei“=l radi o
10t r i aadved0 30 &A\B .d Ive Pragsliicee BagPecinddigefegadio

I N @ I d e iheiC l%om-gﬁélrr? @ B2 &RQdisEBNLoAeaC ra'lleggfnat::.vely

group of firefi %ﬁéers comuni.cating on a dedi cated
fi kg pERKidehanfelaPthed sMbgAdmsnsy 58@. WaTSePBer s
3 Cuhtit it itgh D byas tiarliondt eduld %C@&dvﬁ.dddObyhanB&hgle

5 The resen.t i nventi.on.i s equal I l, uite
?ﬂga & SRS Agus r‘g‘ "0 T ér%ﬁel%o ar & 'd" fmgh while
15decﬁe:sm eni:eﬁanj:em the ndradeisgnddnkpbetveennd. Bm 500,505

pr ﬁr r é’%ﬁfifb'itpgo%@c]o]u]iy /b]elélé.%hl%&ihb &%11%%&9%&@ B8me of

ment 1 nvol v usi n

pr dihr dvant agasinf sqhen@rterf@r\mendeﬁ@@dée\ﬁﬁﬁm Exrthas, while

i nie hetgresethey GHd 4 Ahea M@ adsBEU42001285a paRer 58N
skilled in 5 the art ul d apre(élatethat nang) some of

al 137S32Ks5 A% (ﬂ'r%ﬂ'occ’d’fes or eac io ¢hannel

20 the benefits of the invention can be provided by a single

speaker which can be used to monitor both radio channels.

It would be apparent to a person skilled in the art that
the registration process (Figs. 3,4) and CTU/BTU
25 functional blocks (Figs. 5,6) of the preferred embodiment

may be readily varied.

In a further embodiment of the present invention, there is
provided a wireless communications system 500 comprising a

30 first radio transceiver 600 configured to communicate on a
first radio channel 4 and a second radio channel 5., A
first BTU 500 configured to communicate with the first
radio transceiver 600 is also provided. The CTU 400 is
configured to communicate with the first BTU 500 and is

35 thereby configured to communicate on the first and second
radio channels 4,5 via the first radio transceiver 600 and
the first BTU 500.



could be used. The preferred enbodi ment provided for a

BTU 500, 505 which could be physically connected to a
waeonseetisonal radi o 10 transcei ver 600, 605. |PCT/SG2004/000010

practice, a specialised radio transceiver conprising

a BTU 500, 505 could alternatiygly be provided. In

anot her enbodi nent, the wirel eSS comunications

system 900 coul d be provided by a single apparatus in

a SihRf%® s Qther medddiaatewnsamanobenh masel witbhousss

G Ch T 400 copld B iy a0 Endcrl e e nt e Bature of

an C e W and_sti mai_ntai.n sone

of "ﬂ'f';'hcg1 af % geegyecﬁewgeé gf’é’?"r &deef0588RERE. description.

Further, while it is preferred that the headset 411

has a pair of speakers (i.e. one for each radio

channel 4,5), sone of 20 the benefits of the

i nvention can be provided by a single speaker which

can be used to nonitor both radio channels. It would

be apparent to a person skilled in the art that the

regi stration process (Figs. 3,4) and CTU BTU 25

functional blocks (Figs. 5,6) of the preferred

enbodi nent may be readily varied. In a further

enbodi nent of the present invention, there is

provi ded a wirel ess conmuni cati ons system 900

conprising a 30 first radio transceiver 600

configured to conmunicate on a first radi o channel 4

and a second radio channel 5. A first BTU 500

configured to communicate with the first radio

transcei ver 600 is also provided. The CTU 400 is

configured to conmunicate with the first BTU 500 and

is 35 thereby configured to communicate on the first

and second radio channels 4,5 via the first radio

transcei ver 600 and the first BTU 500. WO 2005/ 067165

PCT/ SG2004/ 000010 13 These and other nodifications

may be nmade without departing fromthe anbit of the

i nvention, the nature of



which is to be determ ned fromthe foregoing

description. WD 2016/ 067165 PCT/ SG211114/1111111111)
wd.4005/06i6CLAI MS DEFI NI NG THE | NVENTI ON ARE AS PELEG081/000010

1. A wireless communications systemconprising: 5 at

| east one radio transceiver collectively configured

to communicate on a first radi® channel and a second

radi o channel ; at |east one base transceiver unit

(BTLD respectively configured to comunicate with

Cr e Eroars, et InERG, SR8 ArpRFEROE X afTioR g T,

sald at | east one BTU, said CTU being configured to

co i S d Pl " @GO 1 S1aGNEl S

vigqggi%qg%lgggs?b%ﬁghégéFggt?a %e%eer andlsgﬁ% 15 at
5| east one BT&t 3epdt CImechapie sirrpageiwsicohectively

Spedhehgurel €BakbinndcHE8 ohOal E5£8P £8dio channel and a
conmmuni cCations on said first and second radio

ch&fRens £8A4qr FBARPFL 2. A wirel ess communi cati ons
systen1as clatnnéahﬂ chaibade PPandssiver waitl EHTU)

| east on g o _trapnscei ve r . Ses t_radio
| T3 RepdRE AT kOCbRRISELY ko " ORRLEETa e SR 4 Y S 1east
10r adne chdnnetrandcalgecondndad|o transcei ver

configured tg go iF@éﬁ%é@hé@%(hﬂ§¥“45&ﬁf“36hglgured to

channel ; 25 sal east one BTU conprises a fiITst

BTBOm@HﬁPFgGPeﬂlFB eehﬁuﬂFcbﬁésan?%es BFY, 8354 ¢EYikeing

t r a&a&&g‘u%daee aomﬁﬁﬂaaez bgOoshi@ Uf ﬁﬁlst Oaz@@ f@é%&dit fadio
salgasecond dio ﬁranscelver

coﬁ §ifed VécBintinPEat828h %%?dra%ﬁ°fF¥§Rs?%&N%F and said
15 chamnadkagitaosnai BTU| r shidadTu tompsieingratinieastiche speaker

f'%%& glgbléﬂﬁd§ahge§79 'f1§ 0L gy & Gn £ O 55&*%& said

Seco anne Vi a Ssal seco radi
tréngg§|agd gadond radio channels concurrently.

=u

2. A wireless communications system as claimed in claim 1
20 wherein:
said at least one radio transceiver comprises a
first radio transceiver configured to communicate on said
first radio channel and a second radio transceiver
configured to communicate on said second radio channel;
25 said at least one BTU comprises a first BTU
configured to communicate with said first radio
transceiver and a second BTU configured to communicate
with said second radio transceiver;
said CTU is configured to communicate on said
30 first radio channel via said first radio transceiver and
said first BTU; and
said CTU is configured to communicate on said
second radio channel via said second radio transceiver and
said second BTU.
35
3. 2 communications gsystem as claimed in claim 1 wherein

said CTU comprises a headset which carries said at least



sai d second BTU. 35 3. A conmuni cati ons system as
clainmed in claiml1l wherein said CTU conprises a
whemdsetiosvhi ch carries said at | east WO 2016/ 0B@1:662004/000010

PCTI SG211114/1111111111) - 15 one speaker, said

headset having a first speaker_ for enabling said user

to listen to said first radid thannel with one ear

and a second speaker for enabling said user to listen
tooma cGpeakemd sadaohehdaaelhaﬁihgtheferErspeakerSfdr

S ai gl'gg#ghgayaqg.su§¥§t ?B‘ 2¢5€LA! %E‘dckﬂ 1 YALL €L flannel

onpri ses a I rst Speaker ena |ng sal
usaitht oneosedr pafdt Ry sprendnspeakear dferrepahhingceaid user

r agico hgfeéﬁn%ssale 8ecOn8OPRUNG CELARASL SWEEEM RS other ear.
claimed in claiml1 wherein said CTU conprises a

5nicrophone to enable said user to speak on said first
and se.ceadmhadbatebﬁanewteﬁnds Shaiméd ngn Nebasmf Drwherein
enabl.i.n ser to_s (d fi

R S ompa Sk Ao EL T e BPothet, £o8 PhaBTifg addd user

6 tA comcumreatilyniisyenehvasatdafiedti and| secend radio
ehehRe18ai d switching means conprises: 20 a first
pus -to- talk (PTT) switch for enabling said user to
10gpeak on said first radio channel; and a second PTT

Swist,CR Eeﬁmﬁﬂibhtm8n§ab§‘sﬁéﬁra£Ocléﬂﬁé‘éi PR &8d fn SECRRErein
radi Q channel ; wherein said user is able to speak on

saf@ifi FIV coBPFiges RhELAEPPHARA EQjendPleseid user to
Swispelki snastidatefds@ndndsaédonderadso abh&nh@l $pedid on

said.second radio channel,.when saiLd second PTT switch
obiRERaNg haghe FRENOGL1 IS TSR0 WEEE O AT LpGR A Which
15¢c| gfmseidhéiovieh and second radio channels said user is able

to speak.

6. A communications system as claimed in claim 5 wherein
said switching means comprises:
20 a first push-to-talk (PTT) switch for enabling
said user to speak on said first radio channel; and
a second PTT switch for enabling said user to
speak on said second radio channel;
wherein said user is able to speak on said first
25 radio channel when said first PTT switch is activated and
said user is able to speak on said second radio channel

when said second PTT switch is activated.

7. A communications system as claimed in claim 6 wherein
30 said user is able to concurrently speak on said first and
second radio channels when said first and second PTT

switches are activated concurrently.

8. A communications system as claimed in claim 1 wherein
35 said CTU is configured to wirelessly communicate with said

a least one BTU.



30 said user is able to concurrently speak on said

first and second radio channels when said first and
weemene165TT swi tches are activated concurrentpgr/s620048000010

comuni cations systemas clained in claim1l wherein

35 said CTU is configured to wirel essly communi cate

with said a least one BTU. WO'%016/067165

PCTI S&11114/1111111111) - 16 9. A communi cations

sys? e seeranuatinations |satahed wsecdiajmelg| dot edeAm 8 wherein

F”(%Iﬁéﬂodéhlﬁ¥3¥dﬂB¥1f§3 %%EMPQOBEEWS%Qtiﬁbdbegagen said

and said first_ and second BTUs. . communi cati ons
syt and gaidddi el ang rﬁef%ﬁlelBg'Uﬁ’ each BTU is

confi gured to communi cate with each respectlve radi o

?rﬂﬁ%tver via a wred | q: 11. gm"

nit SIBHEASATORE SYA TS hES |°|Jra&F“§ B c{@gim 1 wherein
V\/neasaml'n BHAhiik atorfegpiredh¢o admaunizasecwieh earpr rggpective
One..:ac{:i%j % %{é‘ ﬁ’QflaC%nU&‘éEleglki comuni cate on a

first and a seécond radi o channel; said
at Ieast one BTU conpri ses one BTU 15 conflgured to

CO“I‘.‘U”'FP N Nddy %@n&u’iﬁ@'a‘%:.%@n%%'t\éﬁr as2Bdaig@ldifGT glaim 1
dfC’thl ured to comruni cate on said first and secon

fnel s via said radio transceiver and said

BTU 20 12. AaWHrake&&aeaﬁﬁhéleaﬂhen&rSﬁﬁbéﬂbaﬁ comprises one
cl aj d|n aid CTU conprise

heaoase:'to vﬁ?aa?ceé‘rvrelrefogglgurg? t@a§f’“‘5‘ﬁ8n5655k8f‘ agfigst
heausdio lwhanmela and st serealderadfior chaabklng sai d user

to listen !0e3alyd tl 13hskadh® BHANBEkEYE LS OBk CBEyaNd

a second speaker for enabling sald user ITsten
15t o confd BEeshd o sereuaigatel withhsead radher tzanscedver; and

A client tragagd v:etr WBi bohEIghre@ntbobbfbuhOcate on said
co nicate wth at ast %ne base transceiver, unit
(B st and secon ra 10 channels via said radio transceiver

and said BTU.

20 12. A wireless communications system as claimed in claim
11l wherein said CTU comprises a headset which carries said
at least one speaker, said headset having a first speaker
for enabling said user to listen to said first radio
channel with one ear and a second speaker for enabling

25 said user to listen to said second radio channel with the

other ear.

13. A client transceiver unit (CTU) configured to
communicate with at least one base transceiver unit (BTU),
30 said at least one BTU respectively being configured to
communicate with at least one radio transceiver, said at
least one radio transceiver collectively being configured
to communicate on a first radio channel and a second radio
channel, said CTU thereby being configured to communicate
35 on said first and second radio channels via said at least
one radio transceiver and said at least one BTU, said CTU

comprising at least one speaker for enabling a user to



30 said at | east one BTU respectively being configured
to communi cate with at | east one radio transceiver

we 2a08/06tt165 | east one radi o transcei ver coll ectipEt/§G2004/000010
bei ng configured to communicate on a first radio
channel and a second radio channel, said CTU t hereby
bei ng configured to conmuni cat¥’ 35 on said first and
'second radi o channels via said at |least one radio
tr aistenveo aoamaaidaaiohsash sabdBFikstaanid Hétond radio

CONpri Si e speaker for enabling a user to
m%f@ﬁ?r%?f@%cﬁﬁ%ggiilm1111111111) - 17 listen
to comuni cations on said first and second radio

ChaqnehSc%gnsur ega&mgd 14 cfaEhUigsyrbabRd in claim

13 “wher ei n: sal d | east one radi o transceiver
5conprises a SP%ﬂs?trﬁﬂ?ﬁtt?%%SE%@¥%rt%%ﬁﬁ??&ﬁ%ﬁiQQPPrlseB a

Corflmitcabalan t¥ahdcelivest cbﬁﬂiguﬁbanasl cafifluRi S£EONGh said
ran celvgr cgnflgugedeto nna e{ﬁ on_said

se &ﬁﬂ r 38F3°cAAARBP, 88F a2 afFRBSt RoRptT_es

a fconstigdted ta confrigiicatiet oncaatdnseated wadis ackannel ;

first radio SLEgN3ges ke Al Saps OOttt s U ¢ M %y

t o comruni caf; Sal second ransceil ver,
10 saicen€tguredc bnf cqumudicateowkbhi eaté fhrahi vadior st

raghanchagver Yha aabgcshasmﬁaébﬂﬂ{;apé&eweéoﬁn&uééce
said first BTU, and said CTU is configured

coifikih a3t srcemfqradieohnansgeiverannel V|a sai d

Zeco[ljd radi Oshianewl ﬂﬁfcéﬂf-glgﬁf’éd_ sc_ecmdmﬁﬂbae& db.said
S al. m (0] 't sin

ChisneRarpiae Shppnal Pamsraiotinet Bafe AR eiver ana

15 hawviadd #&iretsBTYpeakdr for enabling said user to
listen to saLd;§i &5 ié‘d I@H&ﬂ &4 t‘%té‘o f@a{té‘% %aid

second speaker for enab d user sten
saiegcordoadiadrbapged h’ahﬁ ePaMit feeprd th’é%O eﬁ?@nscelver and

said second BTU.

20 15. A CTU as claimed in claim 13 comprising a headset
which carries said at least one speaker, said headset
having a first speaker for enabling said 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

25 channel with the other ear.

16. A CTU as claimed in claim 13 comprising a first
speaker for enabling said user to concurrently listen to
said first and second radio channels.

30
17. A CTU as claimed in claim 13 comprising a microphone
to enable said user to speak on said first and second
radio channels, and switching means for enabling said user
to select on which of said first and second radio channels

35 said user is able to speak.

18. A CTU as claimed in claim 17 wherein said switching



16. A CTU as clainmed in claim113 conprising a first
speaker for enabling said user to concurrently |isten

wo 205860165 fi rst and second radi o channel s. 30 AdT/SE&00d/0dH0010
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as clainmed in claim13 conprising a mcrophone to
enabl e said user to speak on Sfbd first and second
radi o channel s, and switchi ng ieans for enabling said
user to seleqt on which of said first and second
r afieGeh &METEd 283 said user is able to speak. 18. A

CTU as clalnadfu&selguﬁhliowh&lﬁlWPQQDdsﬁBt&ﬁhf8Q Mibling
2016/%57165 %CT/SGQ 1114/ 11 1 11111 mea
ofpris&88STa Fi PEFRFUSRH- B82Fa Rr?FT d%ﬁﬁ?éﬁn?%} and

enabllng saadsasendtBT!psnktmn ﬁ@rdeﬁabsingaﬂaia user to
chQP%%k;ogngagdsgggggdPgId§gnE %i enabl i ng said

use speak on sai secon 1’6 channel ; wherein
sai d user iswhBreinosapdawsen sa|@b1er%m speak on said first

chgaaeb WABANSA! ¢nbhr 8hifT#i ¥t BB SwRELH VAL CLeflated and
said,yser is,able_to speak on said second radio

chiAhd Us§FehSsaPlestpofBepToR \pREA £ecard|¥adiel channel

19whAnC§H1&SsébahHEdTTnsﬁlLﬂbm i8 ybeieapegai d user is

able to concurrently speak on said first and second

radio channels when said first and second PTT
swilfehdsCEPeasaclaimeddinontaimehs | whed&diROsaid GIdénSis able

cl @b"@gnbﬂrggﬂhﬂk gwﬁr&nséfadfgyf'én conid ;%9&0

W rel essl conmmu wth said eas one
21¢ Aneﬂﬁayhenaﬁﬁéa fhret arnd 2o oprd cPTT hwktche s are

prateeohti8 gggguﬁbgﬂtpgnnunlcatlng bet ween said CTU
and said at |east one
20. A CTU as claimed in claim 13 wherein said CTU is
configured to wirelessly communicate with said at least
one BTU.

21. A CTU as claimed in claim 20 wherein bluetooth
protocol is used when communicating between said CTU and

said at least one BTU.

22. A CTU as claimed in claim 13 wherein:

said at least one radio transceiver comprises one
radio transceiver configured to communicate on a first
radio channel and a second radio channel;

gsaid at least one BTU comprises one BTU
configured to communicate with said radio transceiver; and

said CTU is configured to communicate on said
first and second radio channels via said radio transceiver
and said BTU.

23. A CTU as claimed in claim 22 comprising a headset
which carries said at least one speaker, said headset
having a first speaker for enabling said user to listen to

said first radio channel with one ear and a second speaker



22. ACTU as clainmed in claim13 wherein: 25 said at
| east one radio transceiver conprises one radio

wo passcasyer configured to comuni cate on a fiPSt/SG2004/000010
radi o channel and a second radi o channel; said at
| east one BTU conprises one BTg configured to
comuni cate with said radio tr %séeiver; and 30 said
CTU is configured to conmunicate on said first and
sedoxd enalldnghgndd yseratsaldsiani ot pahdcapgend madio
saithaBhd1 43 thAthiUorbes! ahped in claim 22 conprising
a headset 35 which carries said at | east one speaker,
said headset having a first speaker for enabling said
user to listen to said first radio channel with one

g ear and a second speaker WD 21)1)511) 67165
PCT/ S&11114/1111111111) - 19 for enabling said user
to listen to said second radio channel with the other
ear. 5
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