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The present invention relates to a wireless
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wi rel ess radi o conmuni cati ons system A client
transceiver unit is also provided for use with the
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ne r requjr. ers from vari ous energency
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thereby speak to each member on that radio channel.
Alternatively, the user can 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



protocol. Accordingly, in order to communicate with

both groups, it is necessary to carry two radios. It
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noni t or conmruni cati ons from both groups and

accordingly, that an inproved agparatus is required.
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conguuMARY bP eRVBNPLERte With said at |east one radio
transceiver; and a client transceiver unit (CTU)

%onflgured to communi cate with said at | east one BTU,
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radi o channel _.and a_second radi o transcei ver
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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



first radio channel via said first radio transceiver
and said first BTU, and said CTU is configured to
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second radi o transceiver and said second BTU.

Preferably, the CTU conprises a headset which carries

sai dat | east one speaker. Préférably, sai d headset has
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According to a further aspect of the present
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| east one ragigecond PTT switch for enabling said user to
speak on said second radio channel;
wherein said user is 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.



transcei ver, said at |east one radi o transceiver
collectively being configured to communicate on a

wo oosoemiedi o channel and a second radi o channeb¢T/S@20d4/000010
CTU t hereby being configured to comruni cate on said
first and second radi o channels via said at | east one
radio transcei ver and said at Reast one BTU, said CTU
conprising at | east one speaker for enabling a user to
| | RKREGEFt DESCRITBMIONt OBNBRAWINGS d first and second
radi o channel s concurrent|y. BRI EF DESCRI PTI ON OF
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t hge@egqggavybpgwgpa% NgRamye eif: r&idtién leShows an
emergency operation, Figure 2 shows a wireless

5 comeeRrearyene dFeriRgsFi HPESSshows a fl owchart for
registering a client transceiver unit (CTU) in a
W rel ess onFunications syste Figure 4 shows a
f1 SRIREPt +f 8POFEgPBt EPFRECR"DA %efgg ki ver unit
(BTU) in a wireless conmuni cations system Figure 5
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10 EMBODI MENT According to an enbodi nent of the present

| Nggkirena GREWS LSERbR¥hESE 2Hr CRBYOSPEYiNYEs 2kl Dénes
shown I1n Figure 1

- 1 Afirst radio etmorhggl.e. cal
or GEAPECE VBT nBR1Ly (CRPbeLRi RoFiERiere omBimbiREL A
on sy dftieinst radi o channel 4 wherein each firefighter 1
has a first radio transceiver 600 enabling two-way
conmuni cation with each nmenber of the first radio
15netRiguire A sbowrdar ddpwchartofkri segbshering a base

transceiver unit (BTU) in a wireless communications

system;

Figure 5 shows a block diagram of a CTU; and
20
Figure 6 shows a block diagram of a BTU.

DESCRIPTION OF PREFERRED EMBODIMENT

25 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

30 600 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

35 having a first 600 and second radio transceiver 605
thereby enabling communications with the first and second

radio networks respectively.



two police officers 3 communicating with one anot her
on a second radi o channel 5 using a second radio
wo e@smeasyer 605 each. There is al so an oper at PONSG2004/000010
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transcei ver 605 thereby enabling comunications with
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respectively. Figure 2 shows a portable wreless
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cogrdinator 2 . A client transceiver unit
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I‘:Et@ggggrégﬁgé heaﬁgcwgaﬁa%%mloé b tHe first and
second radlo networks as an alternative to operating the

20 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.

25 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

30 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

35 CTU 400 to listen to the second radio channel 5.

The operations coordinator 2 can also speak into an



402, and switch between each channel. Wen the CTU 400

is set to the first radio channel 4 , the operations
weomsdémei or 2 is able to listen to conversat i POT/eG2005H800010

first radio channel 4 . That is, the first radio

transcei ver 600 receives speech on the first radio

channel 4 which is then passed oh to the CTU 400 vi a

the first BTU 500. An anal ogous process occurs when
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headset 411 conprising an external |eft speaker 410
f of 1pPRCRAENEWHGER ¢28- users left ear, an externa
ri ght speaker 412 for placenent over the users right

and external m phone 414 can alternatd vel
oﬁﬁESFﬁaf e?ﬁgeg}{;gogpmgﬁ%ﬁ%%%ré%ye%ggﬁné#Ié?f%
15t heptaketi 6h0oforhplacememil ovprakize USrainteitnteamalan

;"'ugsceebﬁgi §9§1§t' Bpth e§'@ﬂé efgﬁagfséee:g%gﬁ?& Sillfasers

|1 O SI reroucedlnteext t and
ri ghghspeakeasd4§9 gxberpeh nheropheRret4ls eyhmlivpatively

t opkh@ofehibleted to the CTU 400, and thereby over-ride the
function of the internal speaker 402 and internal
20 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

25 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

30 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

35 1listening 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



400. The external m crophone 414 is also used to
detect the speech of the operations coordinator 2 as
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operations coordinator 2 can alternatively configure
the CTU 400 to operate in a dual channel node and is
then able to listen to speech dn~the first and second
radi o channels 4,5 concurrently via the interna
spepkeatdbids Eovordinator oZistahewneumrently skhistoen dfo the
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neous cONVersati ons occurf | g on
radil@ shdnhbe degpudsvadie ehaprekhantrrough \he riaht

cophuaenhiespugkati #9g, coordinator 2 listening to both
conversations at once. In this situation, it is

particul arly advant ageous to connect the external

he@ﬁéetTﬂllobOfﬁBEhEELbéﬂ@rﬂﬂdst&eﬁéﬁbhﬁﬂﬁui63w1tch 422 for
t heo erat| cursentl listen to

t 2
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“ %ﬁg ﬁé&eanaheﬁpgégg{fa %f? gﬂa szLéOprf b h 420 and can

nprises a secon use I n

chamek apdthe| aecond nedio @h@%br%twm %%wnmgarthe

2 %@Eoﬁﬁe?¥T°QwiBShfhﬁ§t I Bl 015 WHER ﬂhéwﬁﬁkst and second
actlvatlng he first PTT switch 420 and ¢

on
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PTtoswdiaatd222 PosBbngubpéhtliespedlstomisbidecins Adst
sw t ches 0, 42 currentl ena les t ations
coEF‘gﬁ‘ﬁaFB?nEe}ozc%ngug{len??yg%%ea {]%né)ﬁeg irst
radbntchanneb nhanGTUheogeCMra@ﬁm ctmmeS\rerI&pO, 605

S 0 t radi o transcei ver 600,
coshid L""Eas g%s"?%] gQngr‘egsm&t’ch As the CTU 400 is

WI rel essl y connected to the BTUs 500,
As the CTU 400 is wirelessly connected to the BTUs 500,

505, the operations coordinator 2 can roam around and
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
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.

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
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.



505, the operations coordinator 2 can roam around and
communi cate with nenbers using the first and second
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headset 411. The relatively heavy conbi nati on of BTUs
500, 505 and radi o transcei vers 600,605 need not be
carried. Wien a BTU 500 is out8 of range from

communi cating with the CTU 400, the CTU 400 sounds an
alarmto warn the operations coordi nator 2 . This
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éﬁ'&t Hefiminga edrbeheeerut Re0Caka4a0BTUd5BILS05
5 505 be

re the reqis RILOG
RARRCE IR e PG BHo0 510, 400587 8Lz 98029% 2
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500 20 dd -for handshakiaidle BT 8p9, 598 %od ca&&eeltewtlan 208

registration process begi nnl g% for the

U4
BRY SErRmsas ttddse @ RAALPIIG, ‘i“ﬁétcfeﬁoﬁgﬁ g‘§\7b|%t"8ﬁed
ONcciRfhndl, GRHELS 20 |ihvsdde 2 @2 tasntiningetiifea BEUMEO0,505 is

oprat on 204 or re trati f,fnne CTU 400 is
refg‘?}frf &° 19PHRE Y "%It% t?‘asgﬁ‘tp‘llggpu search 206 is
activated wherein the CTU 400 searches for an

avgidals Bd 3Hd 5% 1 GRNNRHedVd 3998 a decision is

made 302 as to whether normal operation 304 or
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



by transmtting a periodic request for registration
command. Step 210 involves determning if a BTU
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BTU 500, 505 is switched on 300, a decision is nmade 302
as to whether normal operation 304 or registration of
t he BTU 500,505 is required.- 1% the |atter case, a BTU
500,505 in registration node will nonitor for a CTU
40914 espite thd afediagirdviamn processmidr3Ghe TegiBtbred BTU is
500 é%éa%gﬁ; listen to the CTU 400 broadcast 309. Once
505 receives a request for registration
connand 310, the CTU 400 and BTU 500, 505 exchange
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A CTU 400 can thereby establish a secured link between the
first radio network and second radio network 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.



the BTU 505 receives a request for registration
command 310, the CTU 400 and BTU 505 exchange

w0 mfosoemss on i n steps 220 and 312 respecti vel yPCT/SG2004/000010
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including unit identifiers and secret passwords for
establishing the encrypted secured Iink. The CTU 400
exits registration node 222 1% equired, is turned off
224 and the registration process for the CTU 400 is
ended 226. A CTU 400 can thereby establish a secured

link i r j r.adi .
Ry EPediEacy | fie] M Ehqla sl RULIREUDY, {6 Hrdvided
setontrarembpsanésyreeivel sperclice chamnelntd.& unag

regh LESLERNs PEREESSg | Sr&HTR Bt hetdly @AM Athe

transmt and receive on the first ra Hggghannel 4 and
sevbraleagi eomRuRkEst HoR hidh Polgrsamhi e it 64t and, the

of prbe Bﬁﬂbsos.OfDﬁhﬁnéiTfﬁnif&ﬁi?{?ﬂViﬂdu&mwfﬁﬁﬂﬂaxﬁ?ecoder
radi.Q n respectively. Blo i agr ams W ng.the

{ uAEOPRRLI T4  SRSERES ¥teten il o A SR A
armishophona 041424, Sonnthé radtiectiransdgeiviir 600,605, into
el ec ' ' [ i r i 4 : :
ChScHIODEEE, BUigH oodod SHBMGEL IS, ARADSGRAEN dnich is
pepsonideil| tedai pompbesrPTOGRANRAR LR t3RI 4R AR iftRes(GRID)

| N8 CORRECEPTIH £hén Vidhl OUS1 &k &8 kend pdMd /IR wHikh is, in
wi rel ess comruni_cations system 900, Ow ng, to EQ; £
an&rsBouBrPYAded ohal FRS ??&P%ﬂ?}Yﬁﬁ)%éhP¥?r 0 for
50@rafbmiBsiény respects, it is apparent that many of

the functional blocks used in either unit serve a

simlar purpose. A radio frequency (RF) transceiver

moWhes #86eivipgoRF dinpub, t taeisPPLD AR rdered Muimhanash the

Ondﬁggema fcr BELBOnPEHSHORLY B 0PALA S0k IO Gule 450
theréby p I I.i nk

roviding the wreless communi cation
beipgentvaedigitined ;ReMt pereams, which are subsequently

provided to the dual CODEC 454 for decoding. The dual
CODEC 454 coverts the two digitized PCM signals into two

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
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.
Automatic level adjustment 418 may be provided for
normalizing the input audio s%gnal 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.

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

the supply voltage for the various circuit devices. A



BTUs 500, 505. During transm ssion, a dua
encoder/ decoder (CODEC) 454 encodes anal og audi o

wee@saéaes rom ei t her m crophone 404, 414, or t hBCT/8G2004/000010
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transcei ver 600,605, into a digital pul se coded

nodul ati on (PCM signal which is provided to a conpl ex

progranmabl e | ogi ¢ devi ce (CPL%% 2152. The CPLD then

mul ti pl exes the PCM signal which is, in turn, provided

tonﬁh&oRthmanidervaniuDd&Becdﬁﬁrbbs thenfunctiom.of each

%ﬂ ciP hVEg% ga QBHtanPhﬁTGP 4§3sdﬁﬂyké'p'fﬁ§3user can

8 i'ze streamfrom t RF transcei ver

no®m09r450amdtsopﬁeg§rglFh2e31P€WIQ?Fééﬂileth%htaﬁéz via

%gg%ebkﬁmaagglQ%Qtt@shhssﬂaglRééxﬁlbéééoési 466.
eco coverts he gltlze
pcﬂe§wgﬁ&wsPﬁﬁPUOFﬂolaﬁarsgtaaauBaguaﬁarg GAREFIRERd pbn this

%g&bm%%& XF&%e@Eb%bnﬂobhehﬂﬂBerm§|p?ﬁ@ﬂheg 862 @ét$@€1ng the

U4 ternative the t a audi o. Si

caR Y é&ﬁ@bP@V&hﬁ %&8v?8é5c$04?ﬁé ?g¥t13ngh?igﬁ¢ £00

exmmen@hnspe@berac&i@atdﬁﬁ mhehigbnnéndédatoheiébyis

gﬁh%i@%'ee&g e B8’ ae|o B8akELolzs PHePBLLLI Bhgic

rovi e anal og au 0 Slgha

to4§ﬁbvé°the¢#F§#nalu§9éaké?“ﬁ@2 . Each BTU 500 505

has a matching network 456 for connecting the Dua

CODEC 454b to the radio transcei ver 600, 605, Automatic

| epeditdrnadn¥aeiataongy apd 5wbeﬁa@anFsr thﬁlPE?ﬁ@nt

t ha nvieph caueiia 1Ssbgnabphaeehbetdual p€EBER dkilbled in the art.

battery managenent nodul e 458 is provided to recharge

the batteries 470 of the CTU 400 and BTUs 500, 505 when

t hdde prieferaed evbodimedtt deacrnabas supghgrggntyvoperation

dfq&v%gwlssg%h§%% gﬁk@E% iGQnaSpe&9¥eds€fiee£§gylaﬁ@wever, a

for the various circult devices.
Anm@F@O@oﬁkﬂéﬂpér1anﬁpe4e£tcwﬁpié|§PPHSC+ahetFBﬁtthe

eagesent invention could be similarly used for coordinating
separate teams of firefighters operating in different call
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.

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

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
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.



bl ock in the CTU 400 and BTU 500, 505 units. The user
can program and configure the mcro controller unit
W@ B®sweaes he progranm ng port 464 using RS232 peDSGmO/000010
466. Security password information may be
re-configured in this manner. Interface logic 468a is
provi ded for detecting the act t¢afi on of the PTT
switch 420, 422 in the CTU 400 wherein, upon
activation, a light indicator 424 is illum nated. Each

BT&%@?%% Stgires %Jéafsefz%glg .refn%%%i ggxitc .ifi@_%ﬁvfeﬁr ug ing bluetooth

de input. "Additional variations and " _
entmxbtagnls &sr grtahldahing thenwissleeE coemypisasiens link

t 0 Yo RESSPEERKIdTE AR J0N deee a2liTy B0, BT, el @drson skilled in
enbodi nent descri bes an erre;t%enc%%g{erﬁtl on i nvol vi n%
5¢ i r'gte gt el & APRFA G IS Soffiate | 5REpaLEivg protocols

per&sidkid higkd.n the art woul d appreciate that the

present invention could be simlarly used for

coordi nating separate teans of firefighters operating

i N Thé frrefiarmsd |empraslipmnt] proviidednfosr a2 3TPeh00ab05 which

firefiaht . f ordi . ,
corSer R i sl fieSa RI0ROALER1ERAT radio
l1ocomuanacaiver P&k 605t Ima@practig&snecl &ﬁ’&caaéllﬁleél F-'P(jlm

of i drffd e cdniprliidiGlss o€ PFMIBIOGIL 508 @BuddSageednatively
radi o channel . |1.n addi |c;:n;ﬁ“§ach firefighter 1.in the
u

pr 12 REYV st T AR QATEREs; thgggTeless

t r comaRindara thitth vyt en0 80d toppildabley plrevd dedntiyhal dingle

portable radi.o. In.a | ter ive Is , .

fi rPYAUS tlrnanascselin\r}’e]'?e é’g’blr‘l’g%ﬁ'dI g‘g zj\&grlmqglg%'é %g'glhgugh while
15i nstedd aardfrerrdd.r ¢he wilkkelrss priake bedeenbed BFEN600,505

dez;ﬁ{& hatd 2t Qb Yodid Y LS ahaC QTR GRALERY AN sBme of
dedi cated first radi o channel 4 and a group of police

|
of fikeradvantpgamifatiig RAeterded cabediment. Further, while

it is preferred that the headset 411 has a pair of
speakers (i.e. one for each radio channel 4,5), some of
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.



second radi o channel 5 . The present invention is
equal ly well suited for trunking networks where the

wo ansoeTab@nnel s are not dedi cated, and may be PCT/SG2004/000010
re-assigned upon demand. Al t hough the preferred
enbodi ment i nvol ved using bl uetgoth protocol for
establishing the wirel ess conmuni cati ons |ink between
the CTU 400, and a BTU 500, 505, a person skilled in the
ar ("RESR oafadpp?@ﬁraff&q’&cmsama@r Pet Mpgien Wathesits
% gtdebéastﬂgsgeo&o’fhezlm lefn&ﬁn%ferﬁmd_ iilmréhtﬂbavi @gﬂ hakue of

i e sic connected to a, .,

co%}g%% 05'an'3§1|e/gr]zg’(ﬁh cgf eiq}%algnsl% &d\?er ogbgfh‘%(fg regripgadeserirtion.
a specialised radio transceiver conprising a BTU 500,
505 coul d alternatively be provided. In another
enbodi nent, the wreless comuni cati ons system 900
coul d be provided by a single apparatus in a single
housi ng. In addition, although while | ess preferred,
the wireless Iink between a BTU 500, 505 and the CTU
400 could be wired and still maintain some of the
advant ages of the preferred enbodi nent. Further, while
it is preferred that the headset 411 has a pair of
speakers (i.e. one for each radi o channel 4,5), sone
of the benefits of the invention can be provided by a
si ngl e speaker which can be used to nonitor both radio
channels. It would be apparent to a person skilled in
the art that the registration process (Figs. 3,4) and
CTU/ BTU functional blocks (Figs. 5,6) of the preferred
enbodi mrent nmay be readily varied. In a further
enbodi nent of the present invention, there is provided
a W rel ess communi cati ons system 900 conprising a
first radio transceiver 600 configured to conmuni cate
on a first radio channel 4 and a second radi o channe
5. A



first BTU 500 configured to conmunicate with the first
radi o transcei ver 600 is also provided. The CTU 400 is
w@onsigused to communicate with the first BTU BODS@md4/000010

is thereby configured to comuni cate on the first and
second radi o channels 4,5 via the first radio

transcei ver 600 and the first B¥U 500. These and ot her
nodi fi cations may be made w t hout departing fromthe
anbit of the invention, the nature of which is to be

é?%ﬁkﬁﬁ&ﬁ% ?ﬁ@%&?F%N&ggEiﬁggﬂﬁigﬁwégtQQS Awre ess

comuni cat i ons system corrprl Si ng: at | east one radio

t rgnsaew%glg%l ESHnMﬁLXaEQBBb gyyséeﬁloc&egyy@m te on

i'r st hannel and a_second radj o channel : at
5| east one ba3t i?ﬂﬁEc@F%e¥a%h?tt{%ﬂﬁﬁe¥¥ﬁﬁmﬁﬁ%¥&ﬂ5PV91Y

CORbnEYGRElO toOBBHALARERLY b SaEdrat 18a5é Oh&nhalliand a
transceiver; .and a client transceiver unit (CTU)

coRECQR e d 284 oc GRAMAPLAt e with said at | east one BTU,
sald CTU bei ag reattgomedbase coramsreater omsai (BTU) st
dj
oS SERER 0 BoSPIBOEL s hal SPLLBIEALE 10as:
1oconpﬁ| siadgoatrhpaseivar;spadker for enabling a user to

listen to COH“HE&S&E'@P§n98e§@é9 Jﬂi@t(éﬁwﬁ Sﬁﬁ?ﬂﬂbured to
radi o channel s concurrently

coRRERMBACRERs Wi Bt éﬁw‘gsaEl m%a ‘Pﬂe clP'%Vm aawﬁ ¢ EY npeing
SaicdnEt gueadt teneomdnechtansﬁesaed ﬁﬂf@tl S68 @eécbmstradlo

di
( PhennedR; vian Rraf BRa TR SE o TARTD (FARECEIVeF and said

15 conati jemred boecBETuUNBaaldleCDU samprietomdat atlkamst one speaker

chaaRebna83idgal L1685t £8NE1 Blth CPIPELRREn ol {iShs Y said

first and second radio channels concurrently.

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. A communications system as claimed in claim 1 wherein

said CTU comprises a headset which carries said at least



configured to conmunicate with said first radio
transcei ver and a second BTU configured to conmuni cate

wowdok/oeassl second radi o transcei ver; said CTU PEI/SG2004/000010

configured to conmuni cate on said first radi o channe

via said first radio transceiver and said first BTU;

and said CTU is configured to TdnTruni cate on said

second radi o channel via said second radi o transceiver
anénsaispeasesnd sBTIY. hgadsatchamingcat fbnst sypeakensfor

cl @é{ss Kﬁ‘ %'a%meseheseuQsﬁéhdt%lamnﬂﬁesrédm channel
headset ich carries said_at |eastone speaker, sai
he&@§@t°ﬁ&vﬁﬁ§ andj pspecprdkepPerber ofiah| PRAPLLRG satd user
1oty 9tigreho tsakdifli B8Eohadtad PRGN L Hi ORELRE o EREr ear.
a second speaker for enabling said user to listen to

said second radio channel with the other ear. 4 . A
comnumieamhnnicay36ﬁ51ayscémiasdclalméainmlcmhﬁmeinwherein
sai_d se fi peake 0 n sald
norifl Cafn TRmpEsRed pi ERkatlERES et Thot Miphitd Chdna woer
r adioo congnpragestly liAteonhgnseédiﬁnSSSysm@n$esondarw®uo

I N cgla@dhmh Ly Wherein said CTU conprises a mcrophone to
enabl e said user to speak on said first and second

10radi o channels, and swi tching neans for enabling said

user, hOc&ﬁhﬁﬁEcﬁBxBﬁECB séeﬁaaﬂ E1488hed@Ndn SETHME 1 Afhérein
channﬁlgg aid user is able to, s

6 . ,
coftftaffi GREPEYEPENF L EF SRS |H°c?%ﬁHf% fPEP PgeT to
saispeaii bohsagdneanstcandr ssesndaradist clparsiel s o- drad k
PLI h Kk [ .
(PE }tﬁg%hg m QESGFQP §9b§fﬁg §Sﬁf§8§§f€§hs o?éél§h which

firs anne a se

1Seng§|ﬁﬁgdsgpgsgsgpdtgecond radio channels said user is able
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to speak.

6. A communications system as claimed in claim 5 wherein
said switching means comprises:

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
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
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
said CTU is configured to wirelessly communicate with said

a least one BTU.



speak on said second radi o channel; wherein said user
is able to speak on said first radi o channel when said

wo 2ooseREST switch is activated and sai d user i BCERGE01/000010

speak on said second radio channel when sai d second

PTT switch is activated. 7 . ommruni cati ons system

as claimed in claim®6 wherein % d user is able to
concurrently speak on said first and second radio

chahnel scommnitatel s |yshedr s&c Hl@irel 4R cdRdm & wherein

aCtlbl’\?é&%&Q%t!&!’Bl Vi:s &sedb\vﬁfémné@nﬁ%trﬂlﬁﬁilﬁbsb%m%n said
clalned ug cIa|E wherejn said CTU is configured to

insh AN (99C0Rdy BfUSeast one BTU.9 . A

connunlcatlons systen1as claimed in cIa|n18 wherein

h rotocol, s used when co at.i ng .bet
Soai 1 CTt SRR A o SR s BB 1 138" I e rein
coneagt dﬁl;tr orss anrsftigras] doaicesthuind celtei m]:lwealchl wespective
each fY doaubildey A4 G GATINIGaKE Wi th each
respective radi o transceiver via wired link. 11. A
W rel ess communi cati ons system as clalned inclaiml

where] X wsiddl s | cRadtund R tidis0 sh/sRR&C RisV RN aG AR i$€S1aim 1
one .radi,0 transcei ver configured to conmunicate on a

10¢i Meh&iRo channel and a second radio channel: said
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at | east one sBEId G&nnbbsesoﬂeerBanCeﬁéhgdéedetocomprises one

' t s id_CLU
"o TN Bt e B ot aba 0 SR Bt P ad Secaonarer

ramaﬂmmr@hla@dea & ecaaido redds cbaneeland sai d
BTU. 12 . A wihgl §8S 1eag@ueheabfenéoa¥§£sgga3ng' mgﬁd

in claim1l wherein said CTU conpri ses a
(ﬂﬂqqq£§gﬁﬁq§ to communicate with said radio transceiver; and

adset

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

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
gaid 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),
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



at | east one speaker, said headset having a first
speaker for enabling said user to listen to said first

wo ansoeTab@annel with one ear and a second speakPCT/662004/000010

enabling said user to listen to said second radio
channel with the other ear. 13. A client transceiver
unit (CTU) configured to confruh cate with at |east one

‘base transceiver unit (BTU) , said at |east one BTU

r edatteny ¢by commugicenibgar ed saidofiuatcand seedndtradio
Ie%% n%%ﬁsr%@h? EE@HEE?'Ver’ said at | east one radio
transcerver Pective y being configured to

comuni cate on a first radi o channel and a second

radigo ghaniche SabdmcdUihhetigby Pei wHesOhEguUred to
communi cate on _said first and second radi o channel s

5via said at Paidt2bnte?al one r5adivi VEINSTRI SN FYpprises a
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Ie&a&saneaaiu t&&hdc@Ibbeoabhfsgﬁgedttbeﬁéﬁmﬂﬂﬁcate on said
%aker for,.enablin er tolis %o C nnunlcatlons

on J&XEk FRAEP § 8n§g&oﬁﬁarad?808ﬁ nha heurrentTy.

14 coafGhurad ¢bacnmnunmceta|qnlsamﬂesecnndsaadlatchannel;
| east one r3959gf5@”§§§§¥eén£Q§Pﬁ'é&ﬁpﬁlééé {f%ﬁé’BTu

transcei ver con gure to communicate on said
r agionfdnmed tengommyaieaferwdth epddsEérgkrradio

CORMratiac@d vie? Qﬁ&”ﬁnb@ébﬁdoﬁT@aan§§§§Fer3@'@bmmunlcate
channel ; said |.east . one BTU conprises a first BTU

coHFF&uFé&dtSeEBHﬁuﬁFééPetﬁFPﬁcgéV first radio
transcei ver aadldactecoadc&Iflganéd gtid eclotuuramtes i aateaid

Wi th 59l ¢ second badh o tLaDsssl ¥ory e sgld; Sl Liacoiver ana

conﬁlgurea 5 EORMNIi cate on sai adro ¢
viaasdldltsﬁsBTUadaodtranscelver and said first BTU;

and said CTUsL§dC@fﬁiggrggnffb&PQaU9$Cé%ﬁhﬁﬁ&éﬁ%éjon said
second radio channel via said second radio transceiver and

said second BTU.

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

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.

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

said user is able to speak.

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



second radi o channel via said second radio transceiver
and said second BTU. 15. A CTU as clainmed in claim 13

W@ opN6EsNg a headset which carries said at | eBSL/SE®4/000010

speaker, said headset having a first speaker for

enabling said user to listen_togsaid first radio

channel with one ear and a second speaker for enabling
said user to listen to said second radi o channel with

t h&SFN e COBRE188E: A CTU as clained in claimi13

conpri si ng aafmns@tspaahetotealnnabtwmgsﬁ@tth5Gf éRabling
co%%Hrre%tl I|sten tg sald fi.rst _and

seco
channel s OASBFHk,S Fﬁﬁﬁealrﬁtcfﬁﬁﬁ?lgﬂﬁ ffs?ﬂﬁ
a n1crophoneateeenadlETEasdlushrfbn epabking saidl user to

511 bpleaRlGno8a200 Ladha £HATBCLAAnALYE, SW tehing means

for “enabling said user to sel ect ich of said
first and seUBﬁHeFﬁdﬁéléh%ﬂﬁélBssﬂbheug@rspéﬁk&ﬂnaﬂand first

SpeahlolahaﬁngiuwﬁéncbaﬂﬂeﬂltgtCb@T”bﬁZt&Hei§'Qcéf%gted and
SW t ¢ neans cgﬁgrlses a first push-to-talk (PTT

swhtd FreﬁSbP £Q; grgakr oRosepakecrnd oF 3d39 rghannel
r aghencbbaddebecand aTTeswhtdcRTIsssuttiBateod. enabl i ng

osaid user to speak on said second radio channel;
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wherein said user is able to speak on said first radio
chafreRh GEEnasardaimedt iRPTIlaimtth wheneinvadbd wesk is able

sakd WefRbukSedbl EBe§ﬁe§K QQléafgﬁ§€CQH§ éé%%é% raiﬁo

channel when sai d second IS activa
A €?6nﬁ§18|HPﬁEdSPhchbFﬁF1@“%h%?%@%ds%TB gbtches are

t oacenoHEE@NEbHcEPLaktDP. said first and second radio
channel s when said first and second PTT swi tches are

activated concurrently.
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



20. ACTU as clainmed in claim13 wherein said CTU is
configured to wirelessly communicate with said at

wo easpeane BTU. 21. A CTU as cl ainmed in clai m20Or/sG2004/000010
wher ei n bl uetooth protocol is used when comuni cati ng
between said CTU and said at_lggst one BTU. 22. A CTU
as clainmed in claim 13 wherein?"said at | east one

radi o transcei ver conprises one radi o transceiver .
coforg snedliadc Smtdnegre tonlastrpstor gaid enaAnd| ragdio
a 9eeRd1r dict ¢haneehersand.at | east one BTU

conpri ses one BTU configured to conmmunicate with said
radio transceiver; and said CTU is configured to
conmuni cate on said first and second radi o channel s
via said radio transceiver and said BTU 23. A CTU as
clainmed in claim22 conprising a headset which carries
said at | east one speaker, said headset having a first
speaker for enabling said user to listen to said first
radi o channel with one ear and a second speakerfor
enabling said user to listen to said second radio
channel with the other ear.
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